DOCOIMENT RESUME 



ED 323 973 



IR 014 618 



AUTHOR 
TITLE 



INSTITUTION 
PUB DATE 
NOTE 

PUB TYPE 



EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



Rosen f Thelma 

Communications and Information Technologies in 
Canadian Universities. New Technologies in Canadian 
Education Series. Paper 4. 
TV Ontario, Toronto. 
Aug 84 

83p.; TVOntario: Office of Development Research. For 
other papers in this series, see IR 014 615-631. 
Reports - Research/Technical (143) — 
Tests/Evaluation Instruments (160) 

MF01/PC04 Plus Postage. 

Academic Libraries; Communications Satellites; 
^Computer Assisted Instruction; Computer Networks; 
Distance Education; Educational ^dio; ^Educational 
Television; Foreign Countries; Higher Education; 
* Instructional Films; Interactive Video; ^Library 
Automation; Online Catalogs; Online Searching; 
Questionnaires; School Surveys; Telecommunications; 
Teleconferencing; ^Universities; Use Studies; 
Videotex 
A Canada 



ABSTRACT 

This paper reports information received from 
responses to a survey questionnaire from the presidents of 46 
universities and their affiliated colleges across Canada. The 
questionnaire (circulated to all memt}er institutions of the 
Association of Universities and Colleges of Canada) included queries 
about the experiences of the universities with communications and 
information technologies, and a]tx)ut the use of computer technology as 
a research tool in libraries and for distance education. The first 
section reports on use of the established technologies of film, 
television, videotape, radio, and audiotape. The second section 
explores the uses of computer technologies for instruction, research, 
networking, and conferencing. Comments on potential changes in higher 
education resulting from new technologies are discussed in the final 
section. The research questionnaire and list of responding colleges 
are provided. (DB) 
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FOREflORD 



We dedicate this series to its designer and director, 
Ignacy Waniewics. His death on Februsury 21, 1984, has left 
us with a feeling of immeasurable loss* 

With uncanny intelligence. Instinct, and energy, Ignacy 
introduced the first educational television programs in his 
native Poland in 1957 and rose to the position of Director of 
Educational Broadcasting* During the mid"-1960s, he served as 
a Paris-Abased progract specialist in the educational use of 
radio and television, working for UNESCO in Chll9# Cuba, 
Ivory Coast, Upper Volta, Mexico, Egypt, Nigeria, Senegal, 
Ghana, Great Britain, United States, Switzerland, and Israel* 
Ignacy shared the experience and insight he gained from this 
work by teaching and writing in Polish, German, Russian, 
Hebrew, Spanish, French, and English* His achievements are 
widely recognized in the broadcasting and academic 
communities on four continents* 

As Director of the Office of Development Research at 
TVOntario, Ignacy explored his farsighted and consuming 
interests in adult education, media literacy, television as a 
primary tool for lifelong learning, and most recently, the 
educational uses of new technologies* His ^ork did much to 
shape and guide TVOntario *s progress over the last 15 years* 

It is with love and respect that we dedicate this series 
to Ignacy Wemiewicz* In its enormous scope, its thorough 
documentation, its emphasis on concrete results, and its 
concern with educational issues, this series reflects both 
Ignacy *s vision emd his intellectual legacy* 



Donna Sharon 

for the Office of Developoant Research 



(i) 



cT'efaoe to the SeHes 
NEW TECHNOLOGIES IN CANADIAN EDUCATION 



These papers in the eeriee "New Technologies in 
Canadian Education" are the result of an international 
oomtitment^ In Jvne 1980 ^ the Third Conference of 
Ministers of Education of Member States of the European 
Region of UNESCO adopted a recommendation requesting the 
member states to carry out joint comparative studies on ^ 
well-defined problems of cormon interest in education. At 
a subsequent rr^eting of the European Region National 
Commissions for UNESCO^ 14 subjects were agreed on for 
joint studies. 



The theme '^ew Technologies in Education" was selected 
as study #11. The 17 countries participating in the study 
are Austria^ Belgium^ Denmark^ Finland^ France? ^ ' Hungary ^ 
Italy^ the Netherlands^ Poland^ Spain^ Sweden^ Ukrainian 
SSRj USSRj United Kingdom^ as well as Canada^ Israel^ and 
the U.S.A. who are also members of the UNESCO European 
Region. At the first meeting of the national coordinators 
from these countries, held in October , 1982, at the 
University of South Carolina in Columbia, South Carolina, 
U.S.A., a plan was adopted for the study. In the first 
phase of this plan, the individual countries are to report 
on the ways in which the new technologies are being used 
in education. (A brief outline of the international design 
is available on request.) 

The Canadian Cormission for UNESCO was requested to 
coordinate, on an international level, the first year of 
the study. We are grateful to the Canadian Commission for 
se lecting TVOntario, and the Office of Deve lopment 
Research (ODR) to 2?e in charge of this task. The ODR was 
also asked to coordinate the Canadian contribution to the 
study, with financial support from the Department of the 
Secretary of State. We gratefully acknowledge their 
assistance . 

In preparing the Canadian review of the use of 
techwlogy in education, the ODR contacted a number of 
educators, academics, government officials, administrators 
in educational ccmtunications organizations, and others, 
across the country. It became apparent that there was a 
strong need for a well-documented account of the uses of 
both the "older" technologies (e.g., film, audio, 
television) and the newer technologies (e.g., computers, 
videodiscs, videotex) in the complex Canadian educational 
system. 



(ii) 
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Early in 1983^ several types of research activities 
began svmltaneourly : designing instruments to gather 
information from 3ach type of institution or interest 
group^ identifying uses and users of each type of 
technology^ and exploring the areas where Canada's 
distinctive features predispose toward technological 
developments* The 17 papers listed on the back of the 
title page emerged as a result* 

Infomation for these papers was provided by hundreds 
of individuals expressing their own views cr reporting on 
behalf of educational institutions and organizations, 
government depa^^ents, public aid private corporations* 
We extend to them our sincere thanks* 

I would like to acknowledge the contribution made by 
Thelma Rosen who assisted in the development of the 
inquiry instruments and played a major ro le in the 
gathering of this information* The task of supervising the 
final editing:, production, and distribution of the papei^s 
was assigned to Donna Sharon* Her resourcefulness and 
persistence have contributed greatly to the completion of 
this series* Sharon Parker typed most of the papers from 
the initial drafts to their final versions* Her dedication 
made it possible to complete the study in such a 
relatively short period* 

While the preparation of these papers has been 
supported by the Canadian Cormiesion for UNESCO and the 
Department of the Secretary of State, the papers ' contents 
do not necessarily reflect the official views of either 
party on issues related to technology in education* 



Ignacy Waniewicz 
Study Coordinator 
Director 

Office of Development Research 
TVOntario 

January 1984 
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IHTRODOCTIOM 



Universities in Canada 

In Camadar an institution of postsecondary education that 
has the power to grant degrees is called a university • 
However, several are called colleges, a few are institutes, 
and one is a school « 

The first universities in Canada were small classical 
colleges organized and funded by religious groups nainly for 
the training of clergy. After Confederation in 1867, 
education was made a responsibility of the provinces. While 
some imiversities continued to be established by churches or 
interested citizens, most universities, particularly after 
1900, have been founded by provincial governments* Emphasis 
was placed on bachelor's degree programs in the arte, 
sciences , and humanities, and on the development of 
professional faculties such as law, medicine, theology, 
engineering, and veterinary sciences. 

The major industrial growth that followed World War II 
created a need for skilled workers. Prevailing social values 
demanded universal access to postsecondary education, and 
there was pressiure on the feder&l govomment to assist 
economic and cultural nation-building through educatioi* For 
these reasons the federal government became involved in 
higher education on a large scale. It first undertook to 
finance the xiniversity education of returning war veterans by 
giving direct aid to students and operating grants to 
universities. Prom 1945 untJLl the mid-1960s, despite the 
reservations of aone provincial governments, the federal 
government gave finemcial support to universities directly 
through per capita payments. Many new universities were 
established during this period. 

•riie full force of university expansion came in the 1960s 
as full-time university enrollment, undergraduate and 
graduate, rose from 128,630 in 1961 to 323,026 in 1971.^ 
Graduate programs in nearly all universities were 
established. Between 1960 and 1973, the total of earned 
doctorates in Canada increased from 306 to 1,896. In the 
1970s growth of enrollments slowed. In 1982-83, full-time 



undergraduate students enrolled in universities numbered 
376,216; full-time graduate students numbered 50,173.^ 

During the t960s and 19708 part-time enrollments also 
increased rapidly. In 1962 the total part-time undergraduate 
enrollment was 38,639, in 1975 158,294, and in 1982-83 
233,051* Paurt-time enrollments in graduate studies rose 
from 5,351 in 1962 to 26,731 in 1975, and declined in 1982-83 
to 20,481 * Currently, growth is evident in enrollment in 
part-time undergraduate studies* 

Extension programs for students who cannot attend on- 
campus classes are an accepted responsibility of 
universities* Manitoba has established regional resource 
centres to which universities and other types of educational 
institutions contribute. Quebec has successfully developed 
T6le-universite as a branch of tiw Universite du Quebec* 
Athabasca University in Alberta and the Open Learning 
Institute in British Columbia are open universities ^ich 
produce and deliver learning programs for adults who wish to 
study in their own communities or are unable to attend a 
traditional postsecondary institution* 

Seventy-one degree-granting institutions in Canada are 
members of the Association of Universities and Colleges of 
Canada Ontario has 28 degree-grahting institutions. Nova 
Scotia 11, Quebec 7, British Coluntoia 5, Saskatchewan 5, 
Manitoba 5, Alberta 4, New Brunswick 4, and Prince Edward 
Island and Newfoundland one each*^ Each controls its own 
admiscion standards and policies* Admission usually requires 
the completion of a secondary school program of study, but 
most universities admit mature studants who have not 
completed the usual secondary school requirements following 
successful cOTipletion of a qualifying program* 

The bachelor's degree is awarded after three or four 
years of full-time university study* Admission to law, 
medicine, theclogy, dentistry, business administration, and 
other professional faculties is usually conditional on 
completion of part or all of the requirements for a 
bachelor's degree* 

There are several types of degree -gran ting institutions* 
Most universities have degree programs in arts and science* 
Larger institutions offer degrees up to the doctorate level 
in a variety of fields and disciplines* Some specialised 
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colleges offer degree programs in a single field, such as 
theology, engineering, art, or oducation* The Department oi 
National Defence finances and operates several institutions 
primarily for the education of armed forces officers and 
persons in other defence agencies • 

Most Canadian universities have four teaching ranks - 
lecturer, assistant professor, associate professor, and full 
professor* Salaries of university faculty vary from 
institution to in8tituti<xi, as do tuition fees* The federal 
government offers students a loan plan (except in Quebec 
where a plan is offered by the provincial government) * 
Provinces offer qualifying students grants , scholarships , 
bursaries, cuid supplementary loans in cases of need* 

Six imiversities use French as the language of 
instruction, six use both English and French* The other 59 
are basically English-language institutions, but four of them 
provide opportunity for some or all of the courses for a 
degree be taken in French* Thus, university programs are 
available in English in all 10 provinces and in Fronch, or 
largely in French, in all except British Columbia, Prince 
Edward Island, and Newfoundland 



Funding 

From 1945 until the mid-1960s, the federal government 
gave financial support through per capita payments to both 
the older and the newly established universities* All 
universities flourished, and graduate programs in nearly all 
disciplines were established « 

In 1965 the federal government decided to make transfer 
payments directly to the provinces and agreed to underwrite 
one-half of all operating costs of pnstsecondary education 
incurred by the provinces* Since 1977, federal transfer 
payments have been combined in one global transfer that 
includes payments to hospitals, health insurance plans, and 
universities* The provinces add their contribution and 
distribute the funds within their jurisdictions* 

Federal departments and agencies have continued to 
sponsor research projects at Canadian universities* Of the 
federal agencies that administer research funds, the most 
important are three councils that together cover all academic 



disciplines: the Medical Research Council, the Natural 
Sciences and Engineering Research Coxincil, and the Social 
Sciences and Humanities Research Council • 

Over the past three years the federal government's 
economic n^straint program allowed increases of six per cent 
and five per cent in transfer payments to the provinces. 
However, in some provinces the dollar transfers from the 
provincial government to the universities have not kept pace 
with the rate of increase in the federal transfers. The net 
effect is that at present a number of univer^^ities have less 
operating capital than in previous years. It should be noted 
that the transfer system is currently under review. 



Scope of the paper 

This paper reports information received from the 
presidents of 46 universities and their affiliated colleges 
across Canada. The initial information was collected through 
an extensive questionnaire \diich had been circulated to all 
member institutions of the Association of Universities and 
Colleges of Canada. (The questionnaire (see Appendix I) was 
prepared with the participation and cooperation of the 
Association of Universities and Colleges of Canada.) 
Presidents were asked to circulate the questionnaire widely 
throughout their universities. Questions were asked about 
universities* experiencer vd.th communications a^^-' information 
technologies, and about the use of computer technology as a 
research tool, in libxraries, and for distance education. The 
universities were also asked to consider the influence of 
technologies on higher education curriculum, on the direction 
of liberal arts education , and on higher education in 
general. in JUne, 1984, a draft report prepared from this 
information was c."^.rculated to the presidents of all 
universities in Canada (and to government departments and 
othar organizations or higher education in each of the 
provinces) requesting additional and current information 
about the use of technologies in universities. The list of 
univarsities that responded to the questionnaire and/or draft 
is in Appendix II. 

The conceptual base on which the paper is structured is 
data-gathering through the questionnaire and subsequent 
reviews. This paper then is a report of the universities' 
activities in and views on technology in education and 
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reflects information gathered in a ^'^P^^^^ f^")^^"^^ J}^^^^' 

The quoted material that has been "^^^^'^Jf^i'^Ji^^^iets 
representative of the responses received, and reflects views 

expressed in all parts of the country. 

The first section of the paper "E«/**,^^^"tflllI,iT 
of the estabUshed tecimologies of fil«, J^l^^"^^' 
^deo^ape, radio, and audiotape. The second section reports 
?sea o? cciputei technolojies for f:"""^' 
Ubrary services, and U computer networking and 
iiDrary aetvi ' ,Hth cable televisicati, 

conferencing. Experiences witn c«o 
teleconferencing, and satelUtss are also f 
hhird section reports universities' coMwnts on changes in 
SgSr ^SaUon Sat ndght result fro. the introduction of 
Iltrtechnologies. This organization follows the sequence of 
questions in the questionnaire. 
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Use of film 



Film has been used widely in university classes for the 
past three decades* Two advantages that encouraged early 
film use were identified* First, it could be used either in 
group instruction or in individual self-study (University of 
Calgary) Second, it provided students with the opportunity, 
for exam^^le, to experience a drana instead of sinply reading 
a play" (St* Thomas More College of the University of 
Saskatchew^) * 

The ease with which film was .Incorporated into the 
educational process was also a factor in its early 
acceptance* Extensive faculty instruction was not required* 
While some instructors spent a considerable aaount of time 
searching out appropriate films and their creative use, 
preparatory activities for many instructors often involved 
only booking equipment and learning to thread a projector* 
With the increasing use of film, on-campus film libraries and 
media centres were established in many universities* The 
Association of Universities and Colleges of Canada lists 29 
universities across Canada with media centres*^ 

Some universities have been producers and distributors of 
university-level films* The University of Guelph writes that 
it "has been a major producer of university-level film and 
videotape especially in zoology, animal science, veterinary 
medicine, agriculture, and study skills*" Productions have 
received international awards and have been sold widely to 
other universities, colleges, and schools in Cemada cuid 
abroad* 

Memorial Uhlversity reports that its outstanding example 
of the use of 16mm film was in connection with the Extension 
Service's expansion of the University's public service 
function during the late 1960s: "In an atnosphere of 
widespread public confusion and imcertalnty regarding 
resettlement and communis development Issues, film was used 
[in cooperation with the National Film Board of Canada] to 
promote communication among communities, groups, governmental 
and other institutions*** This social animation technique 
was first used in a fishing community on Fogo Island and has 
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since become known as the Fogo Island Process* The Memorial 
Extemvion Service still uses the technique, with both film 
and video, as a development tool; and the National Film Board 
uses it with other Canadian communities as well. By showing 
films and videotapes made in and about a community, 
development workers direct the attention and discussions of 
local residents toward particular issues* This process is 
effective in finding solutions to community problems through 
consensus and social action* 

Api^roximately half of the 46 universities reported the 
use of film to present supplementary material across a wide 
range of disciplines* Others reported more limited 
application of film on their campuses* Some mentioned a 
preference for face -to-'f ace, teacher/student interaction with 
limited or no use of film* The following extracts give an 
indication of the range of use of film in the classroom: 

**Film is used fairly extensively by some professors in 
various areas, especially social sciences and Home 
Economics*** (Brescia College of the University of Western 
Ontario ) 

"In all manner of disciplines film is used to present 
data in an informative manner to students*** (St* Thomas 
More College of the University of Saskatchewsui) 

''The 8mm and 16mm will always be the media backbone of 
the campus*** (University of Calgary) 

**Film has, of course, found its way into the courses of 
most disciplines though it is occasionally supplemented 
by videotape**^ (University of Western Ontario) 

"A Laval University survey indicates 50% of faculty have 
used/are using film*** (Universite Laval) 

**The use of 16mm film in classes has grown considerably, 
particularly since 1970* This medium appears to have 
maintained its profile even though video has come upon 
the scene in more recent times *** (Saint Mary*s 
University) 

**[We] support the use of film (and video) by operating an 
audio-video library in association with Library Services* 
To assist in its use, file cards describing the films are 
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filed in the indexes of the library's witten docuuients. 
This permits a multi -media approach to the use of 
teaching materials. Individual screening rooms are 
installed in the departmental libraries of humanities ^ 
social sciences r healthy etc#r to allow teachers and 
students to screen these materials at their convenience." 
(Universite de Montreal) 

"Most faculty members regard the direct contact between 
students and faculty members as being crucial to 
university reaching. The essence of that teaching is 
guiding students in pursuing their own individual 
studies. A relatively small proportion of our teaching 
is routine instruction in techniques and this limits the 
use that can be made of new technologies. To some 
extentr film^ video^ etc.^ can be useful as a supplement 
to the main teaching program." (University of Toronto) 

"We have made limited use of movies , tapes , film 
strips ... to complement class lectures . We are still 
largely dependent on lectures and the University library 
as vehicles of instruction." (Saint Francis Xavier 
University) 

"I show few films or videos because I believe they are a 
poor substitute for teaching or for books • In some 
disciplines r e.g.^ archaeology^ they can be • enriching* 
but in history they are too often simplistic or 
propagandistic. And it is so much easier to show a film 
than to teach that one may be tempted to sit back and let 
the film roll." (Brandon University) 

Several universities expressed a demand for new films. 
York University^ for example^ states: 

"The film librarian has found that there is a demand for 
new content in films. it has been her experience that 
these demands reflect changes in societal concerns. For 
example^ she is now receiving requests for information on 
the impact of computers in the workplace in all its 
ramifications." 



While some institutions are looking for new films^ some 
institutions are in the process of phasing out film and 
committing themselves to videotape . The University of 
Calgary reports: "Videotapes and videocassettes were and are 
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used as a £le^ble alternative to film*" York University 
offers the follovdng comment: 

"It is the impression of the film librarian that faculty 
see video and film as interchangeable. They are aware 
of the different physical properties of the madia and 
like to use video because of its ease of handling and 
flexibility* But they see no differences in their 
aesthetic properties and consequently, in the impact on 
the viewer 

Some institutions, such as York University and Simon 
Fraser University, use film and videotape as the situation 
dictates, and have sizable collections of mati^rial in both 
formats* 

York University's Department of Film in the Faculty of 
Fine Arts, which con::entrates on film production, has just 
received university senate approval to change its name to the 
"Department of Film and Video." 



Use of television and video 

Most universities use the terns "television" and "video" 
interchangeably as meaning televised images appearing on a 
monitor or television set, regeurdless of the technology by 
which they are cosonunicated* In this paper the writer uses 
•television* to mean broadcast and/or closed-cirr J.t 
television, amd * video* to mean television on videocassette* 

The French-speaking universities were the first to 
undertake serious work in educational television in the early 
1960s. Aided by the French l2mguage network of the 
Canadian Broadcasting Corporation (CRC), they broadcast 
television courses for undergraduate credit or. a television 
network from St. Boniface, Manitob*^ to Moncton, New 
Brxinswicko 

In English-speaking Canada, universities initially looked 
to the CBC to undertake similar broadcasting of televised 
courses, but this proved unfeasible for jurisdictional and 
constitutional reasons. In the 1960s, the University of 
British Coluni>ia, Queen's, and other universities, broadcast 
continuing-education television courses in arrangements with 
private television stations* Cadble television and sat:ellites 



are now the major means of televised distribution of 
university courses. They will be discussed in the third 
section of this paper ^ 

Rapidly rising university enrollments in the iaid-1960s 
resulted in a number of institutions - among them, a 
University of Manitoba, Carleton University, Meaorial 
University, McGill University, Queen's University, the 
University of Toronto, and Concordia University - using 
closed-circuit television to transmit lectures to locations 
vrithin the camjws* When Scarborough Collage of the 
University of Toronto opened in 1965, major use of television 
for instruction was planned. The story of Scarborough as a 
"television college* is described by Lee Lectures were to 
be prepared in advance, recorded on videotape, and replayed 
during the academic year in theatres seating 200 students. 
The taped lectures could be reused for three years. Fewer 
instructors would be needed. Science demonstrations could be 
shown to small groups in laboratories throughout the 
university, thus giving all students a clear view of 
procedures. Elaborate television studios were constructed 
and television was "built into the very fabric, both physical 
and educational, of the college. 

Shortly after the College opened, it became obvious that 
things were not happening according to plan. Most faculty 
were not able to master television teaching, and a number 
were reluctant to undertake the training required. Concerns 
arose among faculty regarding ownership of lecture material 
and copyright. Instructors' relations with the production 
staff were uneasy. Students found that long videotaped 
lectures exceeded their attention span. Enrollments did not 
rise as expected. By 1970, the college was revorting to 
traditional classroom lectures. 

Today the videotaped lectures have been abandoned and the 
production equipment has been sold. In Lee's opinion, the 
potential of television in education was never understood and 
was never creatively approached as a means of teaching and 
learning.^ 

Although universities continue to use live closed-circuit 
television for demonstrations, videotape cassettes or 
"videocassettes" containing pre-recorded television are in 
wide use. Videocassettes are compact, easy to use, and adapt 
well to both in-*class presentations and self-instruction in 
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media centres and libraries. Lightweight portable cameras 
are available and can be used to record material directly on 
videocaasette by students or faculty for immediate or later 
reviewing • Large screen projection has improved greatly^ 
permitting clearer presentation and magnification of images 
when shown in lecture halls* Cassettes are easily stored and 
shipped • The stemdardization of recording amd playback 
equipment has allowed for interuniversity exchange* 

The following quotations indicate the wide range of 
applications of television and video in universities: 

**Botany uses a specially prepared series of videotapes 
for the laboratory session in Plant Biology* English 
and Extension Education make regular use of videotape for 
observation and feedback of student performauice in public 
speaking and teaching assignments •••Veterinary Medicine 
and Lend Resource Science, for example, use video 
recordings for feedback in improving seminar 
performance •••Family Studies and Child Studies classes 
use low costf half-inchf portable videotape recording 
equipment for student assignments •••Human Kinetics tises 
film and videotape extensively in analysing human 
movement •• •the Clinical Studies Department uses video and 
film recorded opv^rating techniques to reduce the use of 
live animals in dc^monstrating procedures which cause pain 
and deaths This application of videotape to reduce the 
use of live animals for teaching demonstrations has 
ethical and economic considerations which make it one of 
the more significant uses of videotape •• •Sociology uses 
video recorded television commercials for in-class 
critique emd fmalysis of social phenomena •** (University 
of Guelph) 

"Videocassette recorders and monitors are readily 
available from a central audiovisual service and are used 
regularly throughout the University in virtually every 
discipline ••• (University of victoria) 

••Video is used for the recording of lectures individually 
and in series, for instruc^x^rs unable to attend in 
person •••and for deposit of learning oaterials in video 
format in libraries and audiovisual centres ••* (Concordia 
University) 
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"Vldeocassette use has changed the overall nature and 
application of television^ transforming it from the mass 
communications medium of broadcast television to a 
selective communications medium^ and from a delivery 
system for entire courses to a delivery system for simple 
concepts," (University of Manitoba) 

••For twelve years the Universite de Montreal has made 
production facilities available to teachers and students 
in eacl. main campus • They can acquire cameras and 
recording equipment to assist them in preparing their 
assignments or lectures." vdniversite de Montreal) 

••Owing to the relative ease of doing so^ there has been 
more production of videotape materials on campus than 
there was of film and a few courseSf^ notably 
joumalismo.. involve students in the production process." 
(University of Western Ontario) 

"Video is now viewed by faculty as a tool such as 
writj.iig. They are^ therefore, learning about direction 
and how to produce their own segments for instructional 
use." (Mount Saint Vincent University) 

"Because we are an art college, one of the effects of 
technology on our curriculum occurred in the late 1960s 
when artists began to vne video as an art medium. 
Consequently, an audiovisual centre with an emphasis on 
video was established in the early 19708 which catered to 
the use of sound and video as artmaking tools. This 
centre includes a video studio, a sound studio, two VTR 
editing rooms and four portable video units." (Nova 
Scotia College of Art and Design) 

A number of universities indicate they would like new 
program content for video. The University of Windsor writes, 
"the demand for new program content for both film and 
videotape is endless. Available resources will not satisfy 
the academic needs." The University of Lethbridge comments 
that there is a vast lack of Canadian content, particularly 
in the social sciences. 

The University of Toronto indicates a demamd for new 
programs, "but the vast majority of instructors wish to have 
a hand in its development. Often instructors are not content 
to use pre-packaged materials." 
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The University of Victoria makes the following statement 
regarding quality: 

"The establishment of the P7 0vincial Educational Media 
Centre (PBMC) in British Columbia has had a profound 
effect on film use and film production in the province. 
The decision by PEMC to use video exclusively has made 
film production uneconomic for producers and the quality 
of local program materials has cuffered considerably. 
This effect was not foreseen in the decision to move to 
video from film." 

Memorial University says that new content is continually 
sought as a matter of course. "Even if particular 
information does not become dated, the context in which it is 
employed constantly chemges. Even though i presentation may 
be excellent its creators are mobile and an iirge is always 
present to remake and revise." 



Use of radio and audio 

The most well-developed use of radio broadcasts for 
university education has been by Open College/Ryerson . The 
Open College ajid Toronto radio station CJOT-FM cooperate to 
offer broadcast radio courses given by faculty of Ryerson 
Polytechnical Institute for academic credit and community 
education. The project is known a» Open College/Ryerson and 
is geared primarily to mature students* Course lectures are 
supplemented by textbooks, student workbooks, and tutoring by 
telephone and face-to-face contact* Academic credit is 
granted through Ryerson. Atkinson College of York Uriiuversity 
also gramts credits to Open College students for successful 
completion of radio courses. Open College lectures are 
available on audiocassette. 

The University of Manitoba mentions that it has broadcast 
on rural radio stations "to extend the presence of our 
University throu^out the province •" L'Universite du Quebec 
a Trois Rivieres refers to ongoing experiments with, radio 
instruction* The University of Prince Edward Island has used 
radio broadcasts as part of its distance education courses. 
Athetbasca University also uses radio broadcasts ( in 
cooperation with ACCESS Alberta •s radio network) as 
components in its distance education courses* The IMiversity 
of Victoria reports that it uses radio to broadcast public- 
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interest and public-relations material, and that student 
associations use FM stations to serve the university 
community* 

The medium of audiotape, particularly when packaged as 
an inexpensive compact audiocassette cartridge, is in wide 
use in universities, Simon Fraser Iftiiversity summarizes one 
major use of audiotape: 

"A recent development to assist students wiio have missed 
lectures or who wish to review lecture material is the 
taping of about 50 first and second year introductory 
lecture courses per week. These tapes are available via 
a resource system administered by the library.'' 

A second major use of audiocassettes is in language 
instruction in audi^ labs. This use was mentioned by many 
Ui .versities. 

The University of ISanitoba provides this example of yet 
another use: 

••The combination of audio and 35mm slides usually 
synchronized is being used in courses, in displays used 
by the Admissions Office, and in other applications. 
This medium, unlike television or film, is particularly 
insensitive to the size of audience." 

The Universite de Montreal reports: 

••Audiocassette recorders are considered as common a 
working tool for teachers and students as a typewriter or 
pocket calculator • For this reason they have been 
removed from the lending service and the funds thus freed 
have been used to u^xiate film and sound editing equipment 
available to teache;.s and students. •• 

Many universities involved in distance education make 
extensive use of audiocassettes as one of several learning 
methods. Athabasca University, the University of Waterloo, 
the Open Learning Institute of British Coltunbia, Open 
College /Ryerson, and Tele-universite of the Universite du 
Quebec, are among this groT.;y. The successful utilization of 
audiocassettes in its correspondence programs allows the 
University of Waterloo to "replicate the classroom course and 
send it all over Canada \d.th great effectiveness, economy. 
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and success The Correspondence Program at the University 
of Waterloo offers more than 280 degree-*credit university 
courses in many disciplines* One of five students at the 
University of Waterloo is enrolled through its Correspondence 
Program* Each student receives a complete learning package 
comprising lectures on audiotape cassettes together with 
accompanying notes , diagrws , charts and other prin t 
material* Short tuuDrial audiotapes are usually sent to the 
students reacting to their assignments and assisting them 
with any difficulties* 



Changes in teaching and learning 

Most universities indicate that there have been some 
tangible changes as a result of their using audiovisual 
technologies* For students, the use of film, videotape, and 
audiotape makes available additional learning activities and 
opportunities * For faculty, the technologies £u:e a 
supplementary or an alternative means of providing 
information to the students* 

The University of Western Ontario vrrites: "It is not clear 
that much instructional innovation has been caused by 
technological innovation but technology has been conscripted 
to serve instructional goals*" 

The University of Sauskatchewan reports: 

"Temgible changes have been noted in most areas where 
television has been xised; but notably in the sciences, 
where it has become a primairy teaching mode in certain 
classes* First year Anatomy, for example, and Mechanical 
Drafting are taught almost entirely through the use of 
(closed-^circuit) TV systems* In these 2uid many other 
areas, live lectures, heavily illustrated with television 
demonstrations emd enlargements of microscope slides have 
replaced the single-student, single-instrument techniques 
of former lectures*" 

The University of Manitoba reports that many of its 
professors are making their own videotapes, thus creating 
learning materials that are directly applicable to their 
courses and that make a stronger impact on their students* 
Concordia comments on chemges in note- taking by students, who 
can now replay a tape of the lecture* Handicapped students 
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have benefitted by having tapes available for review. 
Memorial University reports: "Students in many cases org£uii.^,e 
their own learning situations when the authority of the 
teacher is absent from the classroom setting. The 
University of Calgary sometimes assigns television programs 
or films for viewing in the same way that readings have 
traditionally been assigned. Some universities report that 
videotape allows students to engage in self-evaluation ^ to 
analyze their own performance as well as to study sample 
interpersonal encounters. This is of great use in the 
counselling courses. The stop and sZow-motion capability of 
videotape and film also makes possible the detailed 
observation of human movement^ a function useful in physical 
and health education and for athletics. The University of 
Victoria says that the steadily improving cost/performance 
ratio of video equipment and a growing supply of useful video 
programs are other factors contributing to its increasing use 
of video. 

Perhaps the most significant change in teaching and 
learning has been the growth of distance education utilizing 
television, videotape amd audiotape combined with newer 
distribution technologies such as satellite # cable 
television r audio and video teleconferencing # and videotex. 

A number of universities have arrauigements for broadcast 
and cassette distribution of their own internally produced 
television programs (or those acquired from other educational 
institutions ) with provincial educational communications 
organizations and cable ccHnpanies. (Paper 7 in this series 
deals with the provincial educational communications 
organizations in Canada.) 

Almost without exception, responses from universities 
indicate that audiovisual technologies could be used even 
more effectively than they are at present. There is general 
recognition that the need for faculty training is ongoing and 
that, as the University of Toronto puts it, "the initiative 
in making changes in teaching methods lies with individuals 
or groups of faculty members. The University facilitates 
such changes by providing technical # consulting and 
production facilities." 

A number of universities have training programs for 
faculty. For example, York University •s Educational 
Development Office and the Department of Instructional Aid 
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Resources offer a series of workshops to faculty on how to 
use media creatively in teaching. McGill University has 
developed and tested innovative teaching and learning methods 
~ for example, modular courses employing audiovisual support, 
a teaching improvement process using videotape, for the 
presentation of subject matter* 

At the Urdversity of Victoria, faculty members videotape 
their classes and analyze the tapes in order to improve their 
teaching* At the University of Guel£^, faculty members 
taking part in lecturing*-8kills workshops receive video 
feedback on their teaching styles* 

There is an awarenass among some univeMities that there 
is still mvtch to be understood about the effects of 
audiovisual media on the learning process* Universite Laval 
speaks of the importance of taking into account "the rhythm 
of learning" when producing audio and videocassettes* The 
need to produce learning materials for distance students 
helped universities recognize that media*-based learning 
materials (video, audio, and print) require special 
organization in presentation and that faculty members need 
training in course design* Memorial Uhiversity says that 
course content should determine the medium or media used to 
present it most appropriately* Ryerson Polytechnical 
Institute supports this view: "Visual media should only be 
used for material that neods to be visualized, e*g*, cell 
theory, botany, art* It is inappropriate for abstract 
content, courses on literature, philosophy, history*" 

The complexities surrounding the use of videotaped 
lectures, especially on a large scale, hav^s not been lost on 
the universities* Branded University states: 

"We have no doubt that TV/videotape can be a useful 
teaching tool but it should not degenerate into teaching 
by proxy I There is a risk, too, that courses may become 
more stereotyped because of the time and expense required 
to alter or adjust them* Ideally each programme should 
be revised annually which might reduce the cos t~ 
effectiveness of this system*" 

McGill University maikes a sunmary statement: 

"The degree of use depends upon the individual professor, 
the departments, the nature of the course and the student 



population. These considerations in addition to the 
university's policies of encouragement r necessary 
funding , available equipment and human resources 
determine the extent of media use at a particular 
university." 
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OSB OF MBW TBCH^QLOGIBS 



Computer technology for Instruction 

The maxnframe coapiter has been used in universities for 
over 25 years as a tool in research, scientific computation, 
and aclministration* Bach university, according to its size 
and focus, has followed a different path in computer use* The 
advent of the minicomputer and the microcomputer has made 
even wider use of compu^^rs possible. This section deals 
with some of the experiences and developments in the use of 
computers in instruction as reported by the universities* 

In this paper, the term computer-based learning (CBL) 
includes a variety of computer functions used to support 
classroom instruction, including traditional uses for 
computation j.n math and sciences, compiling and analyzing 
data in the sciences and humanities, word-processing, in 
creation of graphics for various engineering and other design 
cr-irses, and simulations in math axi'l physics* Computer- 
assisted instruction (CAI) is definr.d as learner interaction 
with the computer to work through 'ieqpiences of instruction 
and specific exercises relating to the curriculum* Computer- 
managed learning (CML) uses the computer to keep student 
records, score tests, interpret results, monitor student 
activities, and administer course materials* Using specially 
designed software, CML can generate learning and testing 
materials, thus providing learners with data for self- 
assessment and evaluation of their learning* 

At present, computer-based learning is being used in 
universities in a wide range of disciplines* 

*'The number of courses using computer resources has been 
increasing by close to 25 per cent each year for the past 
three or four years* While no course is entirely 
computer-based, the technology is seen as a useful 
instructional supplement mainly for assignments and 
compilation and analysis of data** *Computers are being 
used by every faculty on campus* The major stundbling 
block to increasing the use of computers is the purchase 
of hardware adequate to the demand* At present the major 
emphasis is on managing current demands rather than in 
creating new ones*" (Carleton University) 
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"Principal fields of cosijwter application are as follows: 
a developmental project in computer-assisted design; 
scientific computation in chemistry, physics, geology, 
biochemistry, biological sciences and mathematics ; 
compilation of dictionaries for linguistics and 
translation; processing of historical documents; sound 
synthesizing for music; development of inst3ni»entation 
and measurement in optometry; diagnosis in veterinary 
medicine; analysis and evalxiation of performance in 
physical education; calculation of nutritional balance in 
dietetics and nutrition; teaching of biomechanical 
principles; prosthesis design and statistical 
calculations in rehabi litation , among others • 
(Universite de Montreal) 

"Computers are recognized and applied in chemistry, 
conmiunications, earth sciences, literacy sciences, 
accounting sciences, cmd oth. ^...Two limitations erlst, 
available resources and lack of faculty trained in the 
technologies," (Universite du Quebec a Montreal) 

"Computer-based learning has been used in several 
disciplines and at various levels for several years • 
Current CBL efforts include courses in math, biology, and 
medicine. Also, many courses are using statistical 
analysis systems such as SPSS; graphics facilities are 
being used in a cartography course; structural analysis 
and project memagement systems are being used by 
engineering students, text formatting facilities are used 
for production of theses." (Memorial University of 
Newfound l2uid ) 

"With the introduction of producing graphics on the 
Macintosh and other computers there will be a trend 
tovard instructors producing their own graphics in almost 
all disciplines. In fact, the University of Saskatchewan 
is establishing centres on campus where graphics can be 
produced on the mainframe computer by an instructor at 
his/her own terminal." (University of Saskatchewan) 

"There is a high degree of recognition and acceptance of 
the potential of computer-based learning and 
instructional services and a high degree of actual 
implementation ...Computers are widely used in many 
courses besides those in computer science as more and 
more programs insist on computer literacy and as more and 
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more students in many disciplines insist on becoming 
computer literate." (University of Waterloo) 

Many other \iniversities report growing uses of computer- 
based learning, including Simon Eraser University, the 
Universi ty of Victoria , the Universi ty of Calgary, the 
University of Regina, the University of Winnipeg, Saint 
Meury's University, Queen's University, the University of 
Western Ontario, and the University of Guelph* 

LaOcehead University says that the computer is now viewed 
as an aid rather than a threat: "Many departments recognize 
that computers will become an essential tool for their 
students after graduation. They try to give experience in 
simulations, statistical analysis, project numerical 
analysis, case studies, and thesis preparation." 

Athabasca University depends heavily on the use of 
computing technology, including the use of remote terminals 
in its regional offices for student registration. There is 
heavy use in institutional research and analysis 
(particularly vital to the distance learning operation), and 
a steadily increasing utilization of microcomputers in course 
development and course delivery. Brandon University reports 
that computer technology is used in music education, where it 
has applications not only in teaching but also in composition 
and in research. The University of Alberta reports using 
computer-based learning extensively in its Faculty of 
Medicine. For example, the computer portion of the second 
year cardiology course comprises almost 30 per cent of the 
course . 

Computer-assisted instruction in universities has been 
haunpered by a lack of high-quality courseware, by a lack of 
money for purchase or housing of computer equipment, and by a 
lack of faculty expertise and interest. Considerable 
skepticism exists in some universities as to the real 
benefits of CAI. 

"There is considerable debate on the question of the 
potential of computer-assisted instruction for university 
level work. There is at present relatively limited use 
o£ computers outside the computer resources department 
for instructional purposes. Only a limited number of 
staff have any knowledge of the computer-assisted 
instructional methods and, given the present funding 
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situation, few are likely to develop such knowledge or 
have any prospect of putting it to use. Without 
considerable extara funding the University Lacks the 
resources to provide staff with the necessary training or 
to develop course materials or purchase extra equipc^nt." 
(Univorsity of Toronto) 

Simon Eraser University comments that there is resistance 
to computer-based education in situations where a computer 
and software might make an instructor unnecessary. Brandon 
University says there is a need for a clearer definition of 
the role of CAIj "Perhaps Chi is most applicable to the 
•drill' of basic facts, and for a knowledge retrieval system 
for answering a student's questions as to how? why? what? 
who? Classroom instruction can then be used to bring 
concepts together into a broader perspective Mount Saint 
Vincent points to tha need to differentiate between which 
instructional materials should be computerized and what 
should not, and to consider the support service and staff 
required to maintain the hardware. 

One of the largest applications of computer-assisted 
instruction in \miversities is found at the University of 
Alberta* The Programmed Logic for Automated Teaching 
Operations (PLATO) system is being used to develop and 
deliver teaching materials in over 30 courses enrolling 
hundreds of students. The system is used for an average of 
10,000 student contact hours per month. The Facul^ of 
Extension also maintains a PLATO Learning Centre, irtiich 
delivers a variety of courses to adults in the conmunity. An 
authoring system (OMNISIM ) has been developed at the 
university that allows for easy creation of PLATO software. 
The University of Calgary has entered into a joint agreement 
with the Univer^it/ of Alberta to use the PLATO system by 
means of a data linkage to Edmonton through the computer 
services units on the respective campuses. The University of 
Alberta's PLATO system is also linked through 
teleconmunicatdons t:o other PLATO systiems around the world, 
permitting communication via electronic mail. Another user 
of PLATO is the Universite du Quebec, i^ch uses the system 
at its various campuses and Tor some Tele -universite distance 
education programs. Each of the Universite du Quebec's 
campuses (Ste-Poy, Hull, Chicoutimi, Mcntreal, Rimouski, and 
Trois-Rivieres) have PLATO terminals and T^le-universite has 
additd^onal tierminals which are moved from city to city as 
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needed* The University is translating existing couxseware 
into French, and new PLATO lessons are also being developed* 

In a recent study, the Facul^ of Art^ and Sciences at 
Queen's University recognizing the potential for CAI as a 
time-saving device for faculty, reconmends that the 
University provide opportunities for increased research into 
CAI and faculty training in conputer and other information 
technologies* This is a partial response to a need to prepare 
the University to accommodate changes in skills and 
expectations eunong new students who acquired computer 
literacy and proficiency in elementary and secondary schools* 

A McGill University report on instructional computing 
states: "While large-scale CAI on the mainframe has held at 
respectable levels it is euiticipated that greater growth will 
occur in the area of micros for CAI in the future *''^^ At the 
Univeraite du ^ebec a Mmtreal, all students and facul^ 
have access to microcomputers <» Queen's University will be 
"strongly encoxiraging" students entering the first-year 
engineering program in 1985 to buy their own microcraputers * 
The model will be recommended by the Faculty of Applied 
Science* Piurchase of a micro and software is expe<?ted to 
cost each student $2,000; the University plans to offer 
loems and discounts to students* Micros will be available on 
the campus for students who cannot purchase their own*^^ 

The Universite du Quebec a Trois Rivieres makes the 
following statement concerning the use of computers for 
instruction: 

"There are three main urgent responsibilities: (1) to 
encourage experience in the use of new technologies in 
education to know better their potential; (2) to train 
teachers to use the technologies in instruction; (3) 
there is a huge problem regarding lack of software that 
only well-*organized interuniversity collaboration would 
be able to solve*" 

Some universities are addressing the problem of software* 
For example, the University of Victoria is initiating a major 
research project into the principles and strategies of 
developing courseware of high quali^, and the Universite du 
Quebec is interested in standardizing and exchanging 
courseware eunong its various caunpuses and with other Canadian 
universities* 
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The University of Calgary is currently working with 
Control Data Corporation in a two<-year study to use and 
evaluate the courseware available on the PLATO system. The 
Universilgr is working with the Honeywell Company Information 
Systems Group to prepare courseware using the National 
Research Council's HATAL authoring language. It is hoped 
that these projects will lead to a major development and 
distribution centre at the University of Calgary for 
computer-based instructional materials. Although these two 
projects use mainframe computers^ Calgary is also exploring 
CAI using microcoitputers^ and expects to sectire research 
contributions from other educational institutions and 
independent educational software companies. 

The need to increase faculty ccxsputer literacy is 
recognized. For example ^ Memorial University of Newfoundland 
offers seminars and workshops on computer-based facilities. 
At the University of Waterloo^ the Department of Human 
Kin«»tics and Leisure Studies and the Department of Computer 
Services offer short courses to faculty and staff on subjects 
ranging from text processing to spreadsheet and database use 
to programming. The University of Winnipeg states that if 
it were to work jointly with computer companies^ pilot 
projects could be developed to train faculty members in the 
use of the computer as a teaching tool and^ ultimately^ to 
develop appropriate courseware. Other universities also 
report the need to train faculty and^ as faculty become 
trained^ to purchase hardware and software to meet their 
demands. The University of Windsor reports a need for 
training programs in developing applications in computer- 
assisted design and computer-assisted manufacturing (CAD/CAM) 
and Telidon. 

The University of Waterloo says: "Faculty training would 
need to stress knowledge of learning principles and course 
design at least as much as programming skills: much existing 
CAI is pedagogically quite naive." 

L'Universite de Montreal reports that it has recently 
created a Coordinating Centre for Campus Computer Services to 
deal with increasing demands from departments for access to 
computers f to ensure overall coordination, to develop 
computer-assisted teaching :;rograms, and to train faculty. 

Other universities indicate that uncoordinated planning 
and policy strategies within and among universities, lack of 
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evaluation studies , and copyright problans are other factors 
slowing development and use of CiVI* 

Those universities that hope to receive fundo from large 
corporations might be in a position to increase computer use 
and applications* Mention has already been made of 
cooperation between the University of Calgary and Control 
Data Corporation* Other cooperative projects are being 
established • For example , the University of Waterloo ' s 
Institute for Computer Research has received large computers, 
personal computers, and work stations from Digital Equipment 
of Canada for research in CAI, CAD/CAN, computer grajsMcs, 
videotex, very large-*scale integration (VLSI), microchips, 
artificial intelligence applications, office automation, 
softw&re engineering, and networking* Systems developed at 
the Institute will be offered to other educational and 
industrial groups* 

The Ottawa«-Carleton Research Institute which includes the 
University of Ottawa, Carleton University, and Algonquin 
Community College, is supported by technology companies in 
the Ottawa region and by federal funding to conduct research 
and develop computer software* The agreement between the 
Province of Alberta and Control Data Canada will allow the 
University of Calgary to acquire a "supercomputer" (a Cyber 
205) in the Fall of 1984* The computer is capable of 
simulating complex conditions for the oil, automobile, and 
aircraft industries, and will also be used in medical 
research and applications* The University hopes its faculty 
and visiting scientists %d.ll work on fifth generation 
computing applications and research* The computer will be 
made available to faculty and students at other Alberta 
institutions* 

York University and IBM Canada have entered into a 
cooperative agreement to create a teacher microcomputer 
resource centre in York's Faculty of Education* Part of the 
centre's function will be to provide guidelines on the 
testing, evaluu&tion, and use of microcomputer software in the 
teaching/learning process* 

The Computer Systems Research Institute at the University 
of Toronto has been established to do research and 
development in the design, implementation, and operating 
characteristics of complex computing systems and to see that 
the results of these investigations are used to improve 
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infomation processing in universities, government, and 
btisiness • 

Computer -managed learning is used as an administrative 
tool by a number of universities, particularly in record- 
keeping* Its potential to generate self-assessroeut and self- 
evaluation materials for students has not yet been realized* 
The University of Calgary is doing work in this area, and the 
Universite de Montreal uses CML to adapt a correspondence 
course in written French to each student •s needs, to correct 
tests, and send to each student confidential test results* 



Computer technology for research 

R*E# George summarizes the history of research computing 
at universities as follows: 

"Early efforts at universities in the late 1950s and 
early 1960s were directed toward having a small computer 
available in one or mor^ laboratories to process 
scientific data* in Camada, the only universitj' with a 
major computer facility then was the University of 
Toronto* During the early 19608, many universities 
purchased general computers from IBM and began to move 
from purely scientific use to a mixture of administrative 
and scientific uses***Other than the development of 
dependable FORTRAN compilers and products like WATFOR 
developed by the University of Waterloo, most students 
did not have easily accessible computing, and with long 
turnaround times faculty members tended to avoid 
computers** *very few tools [were] concerned with the 
productivity of professional researchers ***the situation 
today is such that researchers are clamoring for access 
to microcomputers and minicomputers \^ich they perceive 
as the only way to meet their short-range research 
objectives even though appropriate software is not 
generally available for their use**^® 

George adds that some microcomputers may be unable to 
provide the text processing, graphics, databasv^ management, 
and software-development tools that would make them more 
productive* Long-range planning for the correct mix of 
computers for research purposes is required, as is planning 
for access to a mix of computers through networking* The 
demands placed on the computers and the establishment of 
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training for technical support and other personnel must be 
assigned priorities* 

The desirable facility for a rese2trcher, says George, is 
a software-rich computing environnent with high-speed and 
high-resolution graphics, a large file storage space, a user- 
friendly editor and user interface , a high-speed 
communications network between users, and large high-speed 
computational devices. The key to such a facility is the 
degree to which software can be made compatible, files 
transmitted, and text editing accomplished locally and 
remotely and shared with colleagues anywhere on the globe. 
The need, as George sees it, is for "^supercomputers'* that are 
capable of providing high-level modelling, simulations, and 
numerical analysis recniired to solve cturrent research 
problems* 

As is the case with software development, it appears that 
the universities that can find funds and resources beyond 
those provided by provincial governments have a better chance 
of conducting important research. The University of Toronto 
notes that 10 per cent of the time of the Cray supercomputer 
recently acquii;ed by the federal government will be made 
available to universities, and adds, ''It is not easy to see 
how convenient this will be or if it will meet the needs 

The University of Calgary says that computing options 
for research extend from the use of microcomputers for 
laboratory experiments to the use of central mainframes for 
complex data analysis and storage. Central and department- 
based facilities exist on campus for computerized storage and 
distribution of text resources and scientific data. The 
University of Western Ontario says that the computer is being 
increasingly used in the research activities of the arts and 
humanities because of text-processing capabilities. 

Queen's University states that in the year 1982-83, 415 
members of faculty used $1.2 million worth of computing 
services for research and 618 graduate students used $450,000 
worth of services in cocneotl<m with research projects. 
These doll4r figures are artificially low. Queen's comments, 
when compared with tiie cost of the same services purchased 
conmiercially. At (^leen's, the computer performs information- 
handling tasks ranging from numeric computation in science to 
symbolic computing for artificial intelligence. 
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Queen's states that proper support for research at its 
university requires: an adequate general-purpose computing 
system which is readily accessible, easy to use, and which 
provides satisfactory response time to users at all levels of 
sophistication; advice and coordinating information for those 
who require special-purpose computers, such as real-time 
laboratory facilities or graphics work stations; access to a 
satisfactory range of programming languages, program 
libraries, and discipline-specific program packages; advice 
and assistance, at a technical level, sufficient to encourage 
efficient use of the computing system. 

The University of Victoria says that virtually every 
department in the University is using computers in data 
acquisition, data processing, word processing, database 
management, and other research-oriented applications # NcGill 
University comments that extensive use of computers for 
research has necessitated the offering of advanced research 
design and statistics courses* 

The Ontario Institute for Studies in Education indicates 
that it uses computers for experiment control, word 
processing, statistical analysis, data archiving, 
bibliographic search and information retrieval, and research 
related to computer-assisted instruction* 

At Memorial University computers are used in laboratories 
to control, monitor, and process the results obtained from 
experimental e uipment* They are also used in the natural 
sciences, medicine, and engineering for similar purposes* As 
data anedysis tools, computers are used in all disciplines, 
including linguistics, economies, philosophy, and education* 
They are used for modelling in many fields, such as economics 
and engineering, and for database maintenance and searches 
in medicine and history* Tho use of graphics is increasing 
as researchers monitor and display projects on such topics as 
iceberg drift and population density* 

York University says its Faculty of Environmental Studies 
is advancing rapidly in the use of computers for research and 
uses databases routinely* in this Faculty, all microcomputer 
hardware and software used for research has been purchased by 
individuals, sometimes with the aid of a research grant* A 
large number of microcomputers serve as intelligent terminals 
in conjunction with the mainframe host; this allows for 
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better and more convenient local computer service and rations 
the use of computer time on the mainframe more efficiently* 

The University of Toronto indicates there is a strong 
trend tovjard depetrtmental rather them central computers* 
There are approximately 10 VAX machines used for teaching and 
research that are mn by individual departments such as 
physics, chemistry, electrical engineering, and computer 
science* The University of Toronto and the University of 
Waterloo have established a Cooperative on Information 
Technology which also includes as subscribers government 
agencies, crown corporations, and private companies in 
business and industry* The purpose of the Cooperative is to 
serve as a catalyst and a support mechanism for research and 
study in information technology and its relationship to 
society* The Cooperative facilitates research projects; acts 
as a clearinghouse for information on multidisciplinary 
projects; issues a periodic newsletter and sponsors meetings 
and workshops; furthers the teaching programs of both 
institutions by providing support for existing courses and by 
encouraging the development of new multidisciplinary courses; 
sponsors events to increase interest in, and support for, 
multi -disciplinary research and teaching; works with 
government and industry in focussing resources avsdlable in 
the two universities on critical problems in information 
technology* 

At the University of Waterloo, the Institute for Computer 
Research helps researchers in the University, industry, and 
government to work cooperatively* Waterloo * s work/study 
program allows students to gain experience on outside 
computer systems by working in industry as part of their 
education and to apply their experience in various research 
activities on campus* Contractual agreements between 
Waterloo and such companies as IBM, Digital Equipment of 
Canada, Hewlett Packard, and Oxford University Press, among 
others, contribute directly to the growth of computer 
research* The University of Waterloo is one of several 
universities testing computer software developed at the 
University of British Columbia to promote computer networking 
for reseaurchers* 

The Universite de Montreal reports; 

"The recent recotimendatlon of the Council of Universities 
of Quebec (Conseil des Universites du Quebec) advocating 
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the creation of the Montreal Computer Research Centre 
(Centre de recherche en informatique de Montreal) is the 
result of intense cooperative efforts among several 
universities in which l^Universite de Montreal played a 
decisive role • ka zki advanced university training 
centre, the Centre took as its mandate to identify, 
promote and undertake high-technology projects aimed at 
developing computerized products and services, and to 
train a highly qualified staff, mostly at the doctorate 
level. The objectives of the Centre are to establish, in 
CO 1 labora tion ^ d th indua try, government , and 
universities, the frontiers which ought to be explored, 
to undertake the training of research teams, to develop 
close relations with the private sector in Quebec, to 
expand computer hardware and research facilities, as well 
as the number of computer researchers, and to encourage 
communication among researchers, teachers, students, and 
trainees." 

Although most of the larger universities are using 
computers as research tools, a number of smaller universities 
indicate that they lack the funding to do the same. Lakehead 
University, for example, comments: "Researchers can only 
understand the potential : comput^^rs when facilities can be 
seen. There is presently no seed money for new services to 
be shown. Cooperation and support from larger universities 
in joint projects would help. Although there is good 
cooperation between computer centres, there is not the same 
support at the research level." 

Brandon University says that until recently it has had 
little technical support for the maintenance and repair of 
coiiiplex electronic equipment, and that it lacked the 
resources to provide back-up equipment when something went 
wrong. it has somet.'^mes been necessary to send equipment to 
a larger centre for repair, increasing costs and losing time. 
Brandon suggests that small universities can probably exploit 
their limited computer resources most wisely either by using 
computers as an aid to specific research projects or by 
developing comparatively simple technologies for local needs 
- for example, developing search capacities and cataloguing 
techniques for smaller libraries. 

Several universities mention computer access to 
established bibliographic databases elsewhere on the 
con tinea c as enhancing potential for research. Most 
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imi vers! ties heive access to numerous databases , for example, 
ERIC (Educational Resources Information Centre), a database 
of the United States National Institute of Education, 
MEDLINE, a database of the United States National Library of 
Medicine, £md CCMPENDBX, a database of international 
engineering and technological literature* 

The need to assess the implications of computers for 
university reseeorch is also cited. Queen's suggests that 
questions such as how electronic information affects patterns 
6.nd styles of learning should be examined* New principles in 
organizing ways to manage, process, and integrate, electronic 
data could also be developed. Brandon University wrote, "As 
more people use the new technologies involving communication 
by the TV screen or the computer terminal, they must become 
accustomed to the restricted visual reference points 
contained in a rectangxilar screen* If much of our learning 
is to take place using this format, what effect will it have 
on our sense of composition, design, texture, and shape?" 

In order to deal with ongoing decision^-nuOcing regarding 
computer^related issues such as access, distribution, and 
faculty training, and on other issues such as cooperative 
projects with industry and government, a number of 
universities have established computer councils or 
committees* Awareness of the need to make the most efficient 
use of their computer resources is expressed by many 
universities* 



Computer technology in libraries 

Computer technology has resulted in a number of changes 
in the organization and services of many university 
libraries* Czurleton University makes the generally 
applicable statement that the introduction of computerization 
has led to enhanced access by users and more efficient use of 
staff* The University of Victoria states that its library 
"has introduced technological advancements with positive 
acceptance and beneficial results*" However, some 
universities report a certain reluctance on the part of 
library staff and users ^ including faculty, to learn new 
techniques* Host universities expect increased computeriza- 
tion of libraries over the nex^ five years* Simon Eraser 
University foresees that some joxirnals will only be available 
electronically in the future, and adds: 
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"Given computei: networking and electronic search and 
file, one •central library • file can serve many 
institutions, eliminating costly duplications of letter 
press material and the high costs of cartage « will 
people use microfilm and electronic files? [Wei believe 
they will with appropriate orientation and realization of 
the power of the systems for scholarly work^* 

The newer library technologies are being used in several 
areas: 

• Computerized cataloguing of library materials* Many 
universities have access to and contribute to a network 
of bibliographic records through UTLAS (University of 
Toronto Library Automation Service), an online database 
service developed at the University of Toronto* 
Computerized cataloguing also maintains intra-university 
bibliographic files* Other computerized library systems 
such as GEAC and the Universi^ of New Brunswick's 
PHOENIX system have capacities similar to UTLAS, i*e*, 
the capacity to handle circulation, serial control, 
acquisition and catalcgxiing and to be networked* 

• Automated acquisition of library materials through book 
dealers linked to the online network* This system may 
include electronic mail capability* Ordering, fund 
accounting, and maintenance of on -order and vendor files 
are all carried out by computer* 

e Computerized control of circulation of library materials, 
maintenance of online user files, and interlibrary loan 
handling* UTLAS, for example, links some 275 libraries 
using networks such as Datapak, Dataroute, and Tymnet* 

• Online searching and information re^ieval from various 
databases outside the library, such as ORBIT and DIALOG, 

• Online public access to a catalogue of university 
holdings* 

The University of Waterloo Library uses an advanced GEAC 
library system for most of its activities, including the 
management of circulation^ data entry, and materials 
acquicition. The WATMARS system (Machine Assisted Reference 
Service) provides simple access to over 300 bibliographic 
databases, and the Community Access Module provides online 
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access to Waterloo's holdings by universities, private 
companies, and others* The implementation of an online 
catalogue system to meet Waterloo's specifications is 
expected by 1986, and experiments in inter library loan 
systems and computer-*based instruction on use of the library 
are also underway* 

The library at the University of Guelph has been 
computerized for the past 15 years. Online services for 
literature retrieval, public inquiry, and circulation records 
are currently operational, and, beginning in September 1984, 
the library's catalogues will be online* The 30 user 
terminals in the library are part of the larger on-campus 
computer network, and can access up to 500 databases* 

In ^ebec, the Library Subcommittee of tha Conference of 
Rectors and Principals of (^lebec Universities has played a 
leading role in the automation of university libraries, and 
particularly in the automation of cataloguing services* The 
university libraries are also cooperating in studying the 
effects of using the new technologies in services offered to 
the public (electxonic mail, online document-ordering 
services, videodiscs^ videotex, and microcomputers ) * The 
Ihiversite du Quebec a Montreal has developed an original 
integrated mimagement system for its library services, the 
ZLGl^D system (Systeme integre de gestlon Informatlfee des 
ressources docuroentaires) • This also supports the BADADUQ II 
(Bamque de donnees a acces direct de I'Universlte du Quebec) 
system, a collective, online retrieval system serving the 
Universite du Quebec library network* 

York University has instituted the use of an online 
computer system in its libraries* Faculty members and 
students may now access the catalogue through terminals in 
the library or from microcomputers in the home or office* 
Library holdings may be searched by subject area, author, 
title, and other access points* York says that the service 
has quickly proven to be of great benefit to library users* 

The University of Victoria offers library services to its 
distance students through its INFOLINE services* The 
librarian can be reached by mail or by twenty-fotir-hour toll- 
free phone access and materials sent out or searches done* 

Saint Mary's University expects that videodisc and 
videotex will be used in its library: "Videodiscs are capable 
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of storing enormous amounts of data, and videotex systems 
have two-way communication capability* Implementing future 
technology would have a profound Impact on libraries and the 
consumers of information*** 

As is the case with other applications of new 
technologies f there is a variation from university to 
university in library applications* Smaller libraries find 
it financially unfeasible to Invest in computerization* Npst 
of the smaller libraries, homver, provide facilities for use 
of such technologies as audio-* and videocassette players, 
film and slide projectors, fllmstrip viewers, and microfiche* 

One of the ways in which smaller libraries can extend 
applications of new technologies is by sharing resources with 
libraries of equal or larger slM* For example. Mount Saint 
Vincent is one of a consortium of five universities in 
Halifax that plans to share computer resources by the Spring 
of 1985* The other universities are Dalhousle University, 
Saint Mary's University, the Technlcea University of Nova 
Scotia, and the Hova Scotia College of Art rnd Design « 
Advantages reported by Mount Saint Vincent include reduction 
of the amount of necessary investments for computers an<. 
software, cooperation in all library activities, merging of 
catalogues. Instant access to resources of the consortium 
libraries^ and better use of acquisition funds* 

Mount Saint Vincent makes the following comments: 

••Another technology which holds great pt-omises for 
libraries, especially in the management of archival and 
vertical file i;;:;terlals is the "data-search*' assembly of 
microfilming, indexing, retrieval and reprography 
functions all in one station* Bell and Howell have 
already developed such a system which uses a VAX 
processor* Its costs are recoverable within a short time 
through Increased space utilization, and through greater 
staff efficiency* Mount Saint Vincent University already 
has some of the system components, and anticipates using 
the technology very shortly* 

••The cost of creating machlne-^readable databases is 
prcoably the highest a library faces in computerizing* 
The creation of a database is indispensable, is labor- 
intensive # is never ending* For these reasons, smaller 
libraries find batch services extremely cost-efficient* 
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**The rapid introduction of computers in libraries, unless 
accompanied at the same time by vast, increases in staff 
to implement the conversion of ;;he catalog, risks 
perpetuating a dual access systems ov^t, manual, for older 
materials; the other, computerized, for current 
acquisitions* Because of th^ libju^iry users* growing 
familiarity with computers, older materials which are 
accessible only manually^ tend to be ignored and 
underutilized* The development of even less expensive 
utilities for the conversion of old catalog records to 
machine -readaible format is one of the most pressing 
needs** 

The University of Lethbridge has embarked on a project 
with the much larger University of Calg«u:y to link the 
libraries of bie two universities by computer* The 
objectives of the project are to provide University of 
Lethbridge with access to the University of Calgary's 
catalogued items and government documents; to create a 
machine -readable goverxuaent document catalogue at the 
University of Lethbridge library, using University of Calgary 
NOMADS software and data; and to investigate and possibly 
implement record transfer capability between the University 
of Calgary and University of Lethbridge libraries to 
facilitate the creation of shared databases* Similar links 
could be extended eventually to other institutions in the 
Alberta postsecondary system* 

The University of Manitoba mentions a benefit relative to 
the use of technologies by university libraries: "A few of 
our technological applications, \^ile perhaps showing a 
minimal effect in library operations, play a significant role 
in staff development which, under careful stewardship, can 
reward both the libraries and the profession in future 
years*" 

Memorial Ihiversity notes the need for balance: 

"By its nature a library is a conservative structure* It 
is viewed as a conservator of important social and 
cultural values as well as artifacts* mierefore, the 
acceptance of change, for whatever reason, is never 
assured, either within or from outside the institution* 
At Memorial, there is a sufficiently healthy balance 
within the library to assure that newer technologies do 
indeed, * enhance the role of the library* and are not 
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engaged on a whimo if this balance is respected it will 
minimize but not eliminate non*accaptance of such changes 
<xi the part of the more traditional elements in the user 
community**' 



Networks and links among technologies 

Oieen*s University defines "network* as a generic term 
for an interactive communication system, such as the 
telephone system* Most new information technology 
developments involve networking intelligent terminals that 
can store and process data in verbal, graphic, or numeric 
form* Networks involving larger computers, microcomputers, 
and videotex are all under intensive development and 
operational expansion •^^ 

Parkhill refers to merged technology systems as an 
"Electronic Highway Network with the universal availability 
of information power that could magnify* ••the intellectual 
capabilities of all of us^"" 

Knapper writes in a similar vein: 

"•••the particular strength off information technology is 
the ability to combine a system for processing 
information with a rapid and effective means of 
communication., The computer is primarily a manipulator 
of data and its capacity to manipulate has always 
outstripped its ability to present the results of these 
manipulations • For instructional Cand research] purposes 
the way in which material is presented is of crucial 
importance •••The technology of displaying information 
generated by the computer has made enormous strides in 
recant years^*^ Early examples of CAI made use of slides 
and videotape to supplement purely verbal information • 
More recently, videodisc technology has offered the 
possibility of a much more sophisticated system of 
supplying visual and auditory information in conjunction 
with computer**based instructional programs##^A second 
type of information technology that has implications for 
instruction (and research] is videotex which also 
combines television and the computer • tJsers are 
connected to a central source of information which is 
relayed to them by means of a telecommunications link 
such as telephone lines, fibre optic cable or 
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satellite •••Teleconferencing offers a means of linking 
students with each other by telephone and visual 
information can be provided by electronic blackboard, 
slow-*scan television, instructional television fixed 
service (ITFS), and subsidiary connunication aultiplex 
operation (SCMO), an audio aediun that uses the space 
bandwidth on FM transmission^^***^^ 

Universities are engaging in a number of educational 
applications based on the networking or linking of 
technologies, as in computer conferencing, teleconferencing, 
and vid«<otex^ While some of these applications ser>M on-* 
campus instiructional, research, and service needs, others 
serve distance education needs through satellite, cable, 
microwave, and telephone distribution ♦ 



Computer networking and conferencing ^ On-»campus computer 
networks linking microcoBiputers and larger minicomputers 
exist in many universities^ Sending aiessages among faculty 
and departments, including libraries, is a useful application 
of this networking • Electronic mail is the simplest form of 
computer messaging • Since electronic mail connunicatlons do 
not take place in real time, messages can be sent and 
received at times convenient to the users • Messaging can be 
extended to create a comptter **conference,** which can allow 
an open or closed discussion among people who sign in using 
their assigned code^ Comcuter conferences may take place 
over long periods of time, and between distant locations, 
and, as with electronic mail, individuals can participate 
when they are ready • Office, hone, or portable terminals are 
connected through telephone lines to communications 
satellites which in turn are linked to a central computer • 
Messages are transmitted via the computer to the terminals of 
other participants • The messages are displayed on video 
display terminals or television monitors and may be 
reproduced in hard copy by a printer • k cumulative record of 
all communications is available for review at any tlme^ 
Computer conferencing differs from electronic mail In that 
conferencing software facilitates group ^dialogue* via 
message storing, search and retrieval, editing, cross* 
referencing, and report writing^ 

York University's Faculty of Administrative Studies uses 
computers linked by cable to allow faculty, support staff, 
and students to send electronic mail to each others This 



37 



45 



system allows for exchanging infonaation and ideas ^ working 
together on a project, and receiving rapid feedback* 
Course-related communications, such as assignments and 
schedules, are also managed by this system* To facilitate 
this and future comjwter networking, York is investigating 
the feasibility of installing coaxial cable around the 
circumference of its large campus into which smaller on- 
campus cable bands could feed* Simon Fraser University is 
already linked in this way, as is the University of British 
Columbia* The University of Victoria also is examining the 
system's feasibility* The University of Regina and the 
University of Saskatchewan computer centres have been linked 
by a computer network for a number of years. This network 
supports the sharing of common administrative systems and 
computer access ti»3* The University of Toronto has just 
developed a local area, high-speed, fibre optic computer 
network, HUBNET* Athabasca has recently adopted a plan to 
establish a network of microccwiputers in about 30 locations 
in Alberta for students in administrative studies and 
computing science* It is expected that this network will be 
provided with the capacity for interactive CAI in these 
subjects as well as in others* 

The University of Calgary expects that the use of fibre 
optic cables could replacfi coaxial cables in the next five 
years* This would provide high-speed data transfer 
capabilities between computers in the University's expanding 
computer network* "A network of mainframe, mini- and 
microcomputers can create a software rich environment* 
Faculty and students would have many options and could select 
the computer from the network that would best meet their 
teaching/learning objectives** 

The Universite du Quebec is creating an inter- 
university network among its own campuses and in cooperation 
with Universite Laval and the Universite de Montreal* The 
University of Saskatchewan is developing an on-campus 
computer communications network that will give students 
access to printing services, electronic mail, and library 
servicek^* Faculty and students are encouraged to purchase 
their own personal computers* 

The computer centre of the University of New Brunswick is 
the host computer location and the administrative 
headquarters of the New Bnuiswick/Prince Edward Island 
Educational Ccraputer Network* The Network includes the 
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University of New Brunswick (both Fredericton and St« John 
campuses), St« Thomas University in Fredericton # the 
University of Honcton (Mono ton, Edaonston, Shippegan 
campuses) r Mount Allison University in Sackville, and the 
University of Prince Edward Island, and has been opera tiing 
since 1969. It is used for high volume student %ork, 
statistiical analysis and design , and conplex research 
computing, and has electronic mail and computer conferencing 
capabilities. 

The Universi^ of Regina is one of a nu]d>er of 
universities where the computer science departments use the 
UNIX opera tring system for their computers and share 
information with colleagues in Canada and the United States 
by means of a computer network, USENET. (The UNIX operating 
system allows microcomputers, minis, and mainframes to share 
programs*) The University of Toronto and the University of 
Waterloo also state that tihey have access to North American 
computer networks for the sharing of prograuns and other 
computer-based resources* 

The University of Guel^ has recently developed a 
computer conferencing system called Computer System (COSY) * 
It provides an interuniversity oiessage system and has users 
at all Ontario universities, at McGiU University in Quebec, 
and in Europe* The system is capable of keeping txack of 
messaging among up to 200 users* Guelph is hoping to develop 
project:s to test COSY for distance education purposes, 
particularly teleconferencing, because telephone data lines 
are less expensive to use than telephone voice lines* 

The University of Britiish Columbia, the Universi^ of 
Victoria, Simon Fraser University, t:he Open Learning 
Institute, and British Columbia teaching hospitals are to be 
linked by high'^powered data treuismission lines through the 
facilities of Knowledge West, a partnership of the Knowledge 
Network ai.d Premier Communications Ltd* The first phase 
linking the Universi^ of British Columbia and Simon Fraser 
University has already been completed* 



Teleconferencing * Teleconferencing, using basic telephone 
technology which allows more than two people in separate 
locations to participate in a "meeting,^ has existed for 
several decades* The British Post Office's operator- 
connected conference-*call service by which many telephones 
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could be simultaneously linked has existed since 1934.^^ 
Over the past 10 years, as businesses and professions 
realized that teleconferencing was a means of reducing 
travel, and as it became feasible to link nei^^er technologies 
such as computers, communications satellites, television 
technology, videotex, and audiographic technology with the 
telephone, variations on and additions to the basic telephone 
conference have evolved. Universities have also seen the 
uses of teleconferencing and have adopted it to serve 
distance learners. (In this series. Paper 14 deals with 
educational teleconferencing in Canada; Paper 15 with 
teleconferencing in health education and health care; Paper 5 
with distance education in Canada.) 

There are three major types of teleconferencing: 

• Audio- teleconferencing, the most commonly used form, 
links an instructor to students through regular or 
dedicated telephone lines by means of an electronic 
device known as a bridge. The Darome bridge is the one 
most commonly used by universities and it accommodates as 
many as 20 link-ups among individuals or centres. 
Participants in an audio-teleconference can be provided 
with graphic, writtai, or videocassette materials in 
advance of the sessions. 

• Audio-plus teleconferencing uses audiographic techniques 
such as slow-scan video images, computer messaging, and 
videotex to support the educational purpose. These 
techniques are methods for transmitting graphic and print 
information over telephone lines and then presenting them 
on a monitor. 

e Video-teleconferencing in its fullest application is 
t»ro-way, full-motion, video-pl\is-audio that gives 
participants the opportunity to be seen and heard in both 
locations simultaneously. This form is not commonly used 
by universities because of its high cost; one-way video 
and two-way audio is preferred. The video can be 
transmitted by a nundber of means - direct microwave, 
microwave to cable, direct satellite, or satellite to 
cable. 

Through teleconferencing, learners in remote locations, 
either individually or in groups, can hear a lecture from an 
instructor or various instructors, interact with an 
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instructor or seminar leader for individual or group 
discussi<Hir or interact with one another* 

More than 20 universities are using teleconferencing to 
deliver or augment distance courses* Me^morial University 
foresees that teleconferencing will likely become its primary 
mode of distance education delivery, with print, audiotape, 
and videotape used to support teleconference courses: "A 
teleconferencing course, then, will have the following 
components : 

A* The teleconferencing teacher will meet the students 
in her or his electronic classroom for one and one- 
half hours per week* 

B* Print, audiotape and/or videotape will comprise the 
other -^ne and one**half hours of contact time*" 

Mount Saint Vincent University uses one-way video and 
two-way audio links in its Distance University Bducation 
Program (DUET) program* Interactive credit and noncredit 
courses are transmitted from a studio-*equipped classroom at 
the University to distance learners* Regular classes are 
transmitted live via microwave to a Halifax/Dartmouth cable 
distributor and on the Atlantic Satellite Network 
transmitting over Anik C3 to cable distributors in Nova 
Scotia, New Bninswick, Prince Edward Island, and 
Newfoundland* In the present configuration, return links are 
provided by means of dedicated telephone lines or collect 
call lines* This allows distance students to participate in 
the class discussion with the instructor and on-*campus 
students* Mount Saint Vincent encourages off C£u&pus students 
to participate in groups, for example, at their place of work 
but individual students can call in from their homes* Other 
educational institutions in the Atlantic provinces that use a 
similar system include the Atlantic School of Theology and 
the Dalhousie School of Nursing* The Uni^^rsi^ of New 
Brunswick, which also uses teleconferencing for distance 
courses, does not use a Darome bridge but a dial-access 
bridge developed by the New Brunswick Telephone Company* 
Acadia University has a dedicated telephone network system 
for teleconferencing and has had telephone lines laid down 
for its exclusive use, thus providing twenty-four-hour 
teleconference service* 
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The University of Waterloo has experimented with audio- 
teleconferencing for its correspondence courses, and is 
considering introducing computer conferencing for distance 
learners on a trial basis* 

Athabasca University, a dedicated distance learning 
institution, has, for some time, been offering more than a 
dozen teleconference courses to a large number of locations 
in Alberta* With the recent adoption of its plan to guarantee 
the availability of full degree programs in a number of rural 
centres, Athabasca expects its use of teleconferencing to 
increase •dramatically* in the next two or three years i 
"Unlike most other universitltss that teleconference courses, 
our delivery in this mode goes hand in hand with the 
availability to students of very sophisticated printed course 
packages which greatly enhemce their learning experience and 
thus their completi^on rates." 

The University of Regina writes that its Department of 
Computer Science and Pacultq^ of Administration used 
microcomputers linked with one-^y video transmission and 
two-way audio by phone lines to deliver administration 
courses to sites in the Arctic. "The microcomputers wore 
used to provide, via a data table in Regina and a television 
in the north, an electronic blackboard." Electronic 
blackboards convert chalk strokes into digital data for 
transmission over telephone lines and then convert them back 
to handwriting for display on a monitor. 

The University of Guelph and the Uhiversity of Waterloo 
have dev^jloped joint graduate programs in physics and 
chemistry. Guelph says, "A joint task force has studied the 
desirability of a two-way dual channel video teleconferencing 
link between the two campuses. The task force is seeking 
funds to implement this plan which would increase interaction 
in courses, graduate committeas, and faculty meetings while 
reducing the time consumed in physical travel." 

Brandon University indicates interest in establishing 
teleconferencing as a tool for distemce teaching. "We 
foresee the development of •learning centres* in rural and 
remote communities consisting of classrooms equipped with a 
variety of communication aids including computer terminals, 
videotapes, videodiscs, and telephone communication with one 
or several universities." Brandon expresses the following 
concern: 
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*'Lik6 other small Canadiem universities we are using 
alternative technology to try to make the university 
accessible to a wider segment of the population within 
feasible cost limits* We are forced by size and economic 
reality to collaborate with larger institutions which can 
afford production units^ a wide spectrum of courseware, 
and high tech eq\iipmenti thus we are often the junior 
partner in new projects* We see a danger that access to 
higher education for some rural and remote residents of 
Canada will be restricted to a few institutions which by 
virtue of their size and government support will tend to 
corner the metrket in distance education.** 

Tele-»universite, the distance education arm of the 
Universite du Quebec, has a teleconference system that allows 
students to dial in individually from their own homes for 
teleconferences at pre^arranaed times* 

The University of Ottawa offers 15 teleconference courses 
and is experimenting with an electronic blackboard to 
transmit graphics. The University of Western Ontario uses 
teleconferencing to teach in several distant centres and is 
exploring interuniversity teleconferencing* The University 
of Saskatchewan is using slow-scan video images as a support 
for teleconferencing in a teacher-training program linking 
the University and the town of North Battle ford in the 
northern part of the province* 

The University of Calgary transmits courses via 
teleconferencing r including both lectures and discussion , to 
sites aroxind the province of Alberta* Telidon has been used 
in coni unction with audio-teleconferencing to display graphic 
material* Calgary reports: 

••The Faculty of Continuing Education has created a 
teleconference nework that involves 20 rural education 
sitesr 33 hospitals and many other ad hoc facilities to 
provide education and professional development in the 
many disciplines. Last year the system ran 20 university 
level credit/non**credit courses (mostly credit courses) 
through the Off-Campus/Special Sessions office to towns 
in south-central Alberta* For the Faculty of Social 
Welfare courses are offered province --wide, in keeping 
with its provincial mandate for social welfare education* 
This involved 898 students in courses in the 82/83 
academic year and over 5000 participants on the medical 
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network in 4 one hour sessions a raonth# The system also 
carried education activities and series for other 
educational agencies. Pioneer work in this area in 
Alberta has led to the creation of 125 teleconference 
sites across the province involving almost every college, 
university and educational consortium. T>e investment in 
this system has been recognized by three national awards 
in the area of Distance Education from the Canadian 
Association of University Continuing Education • The 
system involves the use of Alberta Government Telephone 
lines and a computer*<!ontrolled bridge i^ch 
electronically connect together small groups of learners 
in remote nxral centres • The system is totally 
interactive with the instructor teaching live classes 
originating on the campus." 

In British Columbia, 20 teleconference sites for distance 
education have been chosen jointly by Simon Fraser 
University, the University of Victoria, the University of 
British Columbia, the Open Learning Institute, the British 
Columbia Institute of Technology, and the Knowledge Network. 
Both the University of Victoria amd the British Columbia 
Institute of Technology have bridges. 

Teleconferencing is recognized by universities as a 
successful means of adding opportunities for interaction 
between distance learners and instructors. Ryerson, however, 
notes that "if teachers are not appropriately trained the 
teleconferencing of straight lectures can prove to be as 
disastrous for the learner as the televising of classroom 
lectures." 



Video tex/Telidon . Videotex is an electronic system that 
encompasses a means of creating text and high-quality 
graphics that can be stored in a host computer and retrieved 
through a telecommunications link, at the command of a user 
at any distance from the host computer, for display on a 
color monitor. The Canadian system of videotex is called 
Telidon, and is one of the internationally accepted standards 
for videotex. Telecommunications transmission of the data 
may be through standard telephone lines, coaxial cable, 
optical fibre ca*^,-^, satellite, or virtually any transmission 
medium. With a keypad and a decoder the user can gain access 
to and interact with the stored data. Teletext is similar to 
videotex, except that a stream of pages is broadcast 
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continuously and the user selects a particular page for 
display on the monitor* 

Videotex may be used as an information core around which 
a covirse can be designed* Information and data can be 
updated and kept c\irrent* Instructor© can create their own 
databases* Videotex can accommodate CAI software # electronic 
mail, remote database search, lesson plans^ inventory, 
library cataloguing, and financial modelling *^^ (For more 
information, see Paper 11 on videotex and education*) 

Educational applications of videotex in universities vary 
from on-^mpus and public teletext systems to the delivery of 
courseware to distant learners* Some examples follow* 

Tele*universite combines satellite transmission of video 
and teletext to provide delivery of course content to 
computers in schools euid homes* Tele-*\aniversite and Control 
Data Corporation have produced an interface between the PLATO 
computer *a8sis ted instruction system and Telidon* 

The Faculties of Education and Continuing Education at 
Memorial University and the University of Calgeury offer 
distance courses to teachers and administrators by linking 
videotex with the universities* audlo*-teleconferencing 
system* Students can see course illustrations on their 
monitors while they hear the instructor's voice transmitted 
via telephone and augmented by loudspeaker* students may ask 
questions by using microphones* The lecture and the videotex 
illustrations can be recorded on audio» and videocassettes 
for student review* 

The Universite de Montreal Telematics Laboratory is 
building a database ^ Agora, primarily for handicapped 
students* Agora will be available for videotex via the 
Telecable Videotron cable distribution network* 

The University of western Ontario School of Jotirnalism 
produces Westex News, a daily videotex news service for the 
clients of Grassroots (a Telidon service in Saskatchewan, 
Manitoba, and Ontario, that has information of interest to 
farmers)! Eighty per cent of the content is rewritten and 
reformatted for video tex from the Canadieui Press wire 
service, and the balemce is written by professional 
journalists who are full-time employees of the school* An 
elective course on the history and theory of videotex 
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journalism is offered by the school. Two w^eks of training 
in writing and editing for Telidon systems is part of the 
students' print course. Westex News is also supplied to 
AgriStar, an American videotex service. At the University of 
Regina, students of the School of Journalism produce videotex 
news items which are sent once a week by computer to the 
University of Western Ontario where they are Incorporated 
into the Westex News service. 

The University of Guelph's Office of Education 
Development is utilizing the Grassroots database in Winnipeg 
to provide Telidon services. These services include 

• a visual testing aid for first- and third-year courses in 
neural anatomy. The videotex graphics are transferred to 
videotape for use in pre- and post-course testing; 

• a University Career Planner, a self-paced instructional 
tool to help students pick courses in biology. Course 
requirements and entry requirements sere listed and the 
planner is equipped for online registration; 

• for VET -TEL, a newly-developed database for veterinarian 
continuing education. The Universi^ ascertained tne 
continuing education needs of practicing veterinarlaiis 
and developed videotex content to serve those needs. 
VET-TEL provides the latest information on research 
findings, therapeutic products, services, events # and 
upgrading opportunities. The pages are illustrated with 
color graphics and animation capabilities. VET-TEL also 
offers messaging, irventory control for clinics to manage 
supplies, drugs, and equipment, and interactive programs 
to aid in diagnosing and treating illness. 

To cut down on the cost of page creation, mainframe 
computers, and long-distance telecommunications, Guelph is 
working on a Ccxnputer Assisted System for Education Using 
Telidou (CASE-T), an on -campus page creation facility for 
instructors. Guelph plans to expand its i^uucational product 
base and to market it around the world. 

The Computer Communications Network Group at the 
University of Waterloo has created a campus-wide Telidon 
service with 30 Electrohome integrated user terminals and a 
database of more than 1,000 pages. The Uniyersity also has 
developed a .^e^ software package that offers several unique 
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videotex services, including electronic messaging. The 
database includes information on mathematics, arts, 
correspondence programs, and other courses. The system will 
also be used to inform visitors and high school stiilents 
aboMt the University and its programs, to assist lecturers 
and speakers, and in computer-aided learning programs. 

The Canadian Hospital Association is implementing a 
national videotex system to serve ' regional hospital 
associations, and in some cases is joining with university 
faculties of medicine and with teaching hospitals to create 
databases ^md distribute medical and training information. 

Combined with satellite transmission, teletext can be a 
major link for distance education. TVOntario, the Knowledge 
Network, Tele-universite, and the Oniversity of Alasica have 
combined satellite transmission of video and teletext to 
extend their services and provide free delivery of 
information in schools and homes. The distinction between 
vid^rtex terminals and microcomputers is expected to blur, 
since future microcomputers will contain videotex chips and 
videotex terminals will become adaptatble to general computer 
applications, in addition to their present role as 
information receivers. 

Using federal government funds, the Interprovincial 
Association for Telei^atics nnd Telidon (IPATT) is 
establishing a cooperative networK of universities, including 
Tele-universite, Montreal, Athabasca, the University of 
victoria, the University of Waterloo, Carle ton University, 
and the University of Saskatchewan. The consortixim will 
produce and exchange courseware for use on the videotex 
system. It is expected that other universities will later 
join the group. 

Another recent videotex project is the Telidon Content 
Development Program. Under this program, the government of 
Canada will provide a total of $5 million in assistance 
toward the development of sophisticated and innovative 
software and content for Telidon systems. Tele-tmiversite 
has received government funding to create videotex 
information in three areas: administration and management of 
courses, electronic editing, and courseware for 20 adult 
education courses. 

The University of Western Ontario has received government 



funding to provide educational and research service and 
general information for full-tinie students^ faculty^ and 
staff, and to extend its news service on the Grassroots 
database. The Universite de Montreal Telematics Laboratory 
has also received government funding to produce five 
bilingual multimedia kits to promote Telidon awareness and 
announce introductory courses in telematics, database 
developn^^nt, content videotex, and page creation* 



Cable television * Cable television, whether microwave- to- 
cable or satellite-to-cable, is another technology used by 
universities to distribute courses to distance learners* The 
term " telecourse" is often used to apply to a multimedia 
course that includes television programs ( live or on 
videotape), program guides, curriculum texts, and other 
course materials* Sometimes the programs are produced 
specifically for the telecourse by a single university or in 
cooperation with another university or organization, such as 
a provincial educational communications orgemization * 
Sometimes an existing series of television programs is 
acquired from another educational or a commercial producer* 
Curriculum print macerials are then built around th^se video 
programs* Approximately 12 universities offer telecourses* 

Arrangements for cablecasting may be made with a 
provincial educational communications organization such as 
TVOntario, ACCESS Alberta, Radio-Quebec, Knowledo'^ Network, 
or made directly with a local cable company* Coui as may be 
cablecast on a channel made available to a university by the 
cstble company, on a dedicated educational communications 
organization channel, or in some instances on the dedicated 
community cable channel* In roost cases the video program is 
repeated several times so that students have more chamce to 
view it* (See Paper 10 for a discussion of cable television 
and education in Canada*) 

Several universities have access to province-wide cable 
networks that include cities or towns - for example. Memorial 
University, Athabasca University, and the University of 
Saskatchewan* Universities with close ties to local cable 
operations include the University of Calgary, the University 
of Alberta, Carleton University, the University of Ottawa, 
and Wilfrid Laurier University* Wilfrid Laurier Itoiversity's 
courses are grouped into its Telecollege program, which 
includes degree and diploma courses in more than 13 
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disciplines, Wilfrid Laixrier is working toward the granting 
of a Bachelor of Arts degree to students who take all their 
courses through Telecollege. 

Lafrance d^wcribes the development of the Quebec 
Educational Television Network: 

"The Universite du Quebec's T<le-universite was 
instriimental in organizing the establishment of a 
dedicated educational channel by cable operators in each 
large urban centre of Quebec • Through a two*-way 
connection with the cable systems the various distant 
campuses comprising the Universite du Quebec were able to 
have distriouted via cable not <mly programs which 
originated on their campuses but also programs produced 
and recorded at a central office in Montreal. The Video- 
Network two-way connection between the campuses and the 
cable companies also permitted inter *city seminars and 
teleconferences in which students could participate from 
their homes. Recently, universities outside of the 
Universite du Quebec system such as Montreal, Sherbrooke 
and Laval, and at least one CE6EP have signed agreements 
with Tele-universite and in lata 1984 the 'educational 
channel' becomes the 'Quebec Educational Televisi'>n 
Network.' Broadcast time is being made available to some 
extent by Radio-Quebec. A vldeocassette lending library 
is a possibility. It can be hoped that technological 
developments in cable systems will one day permit live 
contact with more and more specialized target groups « 
The educational television network will not change the 
traditional role of either television or the university. 
It provides for the possibility of a greater audience and 
thus fulfilment of its mandate for public service." 

The Universite de Montreal offers continuing education, 
public information, and home study credit courses on the 
educational ch£mnel of cable systems and on Radio Quebec. 

By the Pall of 1984, the University of Regina will be 
using the Saskatchewan Telephone Comrxany ' s fibre-optics 
network to deliver classes (administration, economics, 
computer science) to four remote locations - tentatively 
Melville, Moose Jaw, Swift Current, and Yorkton. The classes 
will be delivered simultaneously to a section on campus and 
the four off-ceunpus locations. 



The University of Calgary has been offering telecourses 
via cable as a nesber of the Calgary Educational Television 
Consortium for several years. 

The Oniversi^ of British Columbia, Simon Fraser 
University, and the University of Victoria have been provided 
with funds to develop distance education courses and 
professional development courses that will use the Kxiowledga 
Network's satellite and cable delivery system. 

Memorial University s 40 distance education centres are 
serviced by microwsve-to-cable televtsi<Mi complemented by 
audio-teleconferencing. Memorial expects the teleconference 
system to expand and hopes to transmit visual material 
effectively without the use of expensive real-time television 
by using electronic blackboards and slow-scan video images 
for distance students. As a service to the general public. 
Memorial University has offered a popular "playback"* service 
whereby cable subscribers telej^one the University to request 
video programs selected from a catalogue. These programs 
would then be shown on the cable network. 

The University of New Brunswick has been offering both 
degree and non-degree telecourses via cable television since 
1979. The video portion is acquired from the U.S. Public 
Broadcasting System (PBS) and from Atlantic SatelUte Network 
programming. The University creates the curriculum materials 
to "wrap around** the video programs. Courses have been 
offered in psychology^ astronomy, and computer awareness. 

Instructional television by cable has been successful 
where it is used. Eventually, as fibre-optical cable comes 
into greater use, many more cable channels cem be made 
available. Universities* use of cable television can be 
expanded if appropriate arrangements c£m be made. 



CommunicaUons satelUtes . The first substantial experin»nts 
with satellite links for university education were conducted 
between 1976 and 1979 iising the Hermes satellite, which was 
launched by the United States and operated in Canada. 
Canadian experiments w^re sponsored by the federal Department 
of Communication. (For a full discussion of satellites in 
education, see Paper 12.) An experimental project was 
conducted by Carletro Universi^ in Ottawa in cooperation 
with Stanford Uhiversity in Palo Alto, California, in which 
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credit courses were exchanged o Classes were transmitted from 
specially equipped classrooms at one universi^ to students 
at the other university via two-way audio and two-way video. 
This enabled video-teleconferencing between groups separated 
by 4r000 kilometres. 

A series of educational experiments using Hermes was 
conducted by the Universite du Quebec, which has several 
campuses throughout the province. These projects included a 
seminar between the Quebec City campus and the Hull campus, 
library consultation between remote students and the Riaouski 
campus library, and transmission of electron microscope 
images between Quebec and Trois Rivieres. In 1977, Memorial 
University conducted a series of experiments in continuing 
meiical education in which courses originating in the 
University were transmitted via Hermes to four remote 
hospital sites in Newfoundland. Teleconsultations were also 
conducted using slow-scan video. Later, a pilot project 
using the Anik 3 satellite further expanded and refined the 
system. By 1984, educational and health services carried on 
Memorial's dedicated four-wire teleconference system had been 
extended to the isolated connunities of coastal Labrador, and 
v^re available via satellite to the mining region of Labrador 
West and, experimentally, to a drill rig stationed in the 
offshore Hibernia oil field. 

The educational institutions in British Columbia, in 
particular the University of Victoria, conducted a series of 
experiments using the Hermes satellite. These led to 
participation by the University of Victoria and the British 
Columbia Institute of Technology in the experiment in 1979- 
80, in which credit courses were offered in eight locations 
throughout the province linked by satellite through one-way 
video and two-way audio. These experiments used the Anik B 
satellite . 

These experiments confirmed the technical feasibility of 
satellite links in providing one*^y and two-way video, and 
two-way audio links in which real interactivity in learning 
could take placo over distance. They also demonstrated that 
a variety of traditional educational techniques, such as 
lectures, seminars, and panel discussions, could be readily 
adapted for the delivery of distance education via satellite. 

An important development from the experiments with Hermes 
and Anik A and B was the establishment of the Knowledge 
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Network of the West in British Coluntoia, The Knowledge 
Network was set up to provide a satelUte deUvery network 
for programming produced by the province's universities and 
other educational institutions. The University of British 
Columbia, the University of Victoria, and Siaon Eraser 
University all offer undergraiuate credit and professional 
development courses which are delivered via Anik C3 by the 
Knowledge Network to distance learners. As an example # the 
University of Victoria is ctirrently offering a joint distance 
and on-campus certificate program in computer-based 
information systems ^rtiich includes hands*^ computer work. 
Over 65 students are registers! in the distance program. 

In Ontario, a small number of telecourses are delivered 
to remote communities via Anik C3, which distributes 
TVDntario's broadcast signal to low power re-broadcast 
transmitters (with 85 more to be approved and buiJt) in 
Ontario's North. Anik C3 also distributes TVDntario's signal 
to 12 main regional transmitters (with five more under 
construction) throughout the province and to 25 cable 
television companies. Through this network, 93 per cent of 
Ontario's population receives the TVOntario signal. 

Recently, the University of Saskatchewan was given free 
uplink time by the federal Department of Communication on the 
Anik C3 satellite to transmit live interactive educational 
programming to Saskatchewan, Manitoba, Alberta, and British 
Columbia. Cable cc»npanies distributed the satellite signal. 
Applications included continuing education for farmers and 
veterinarians, nursing education, and teacher training. 
Information for the general public on University of 
Saskatchewan engineering programs and on medical 2uid legal 
subjects was also provided. 

The University of Calgary's Department of Communications 
Media has added a satellite receiving capability to its other 
services. This has been coupled with an audio 
teleconferencing unit for satellite-based video events that 
use two-way interactive audio. Some applications of this 
experiment are being discussed in the Department of Surveying 
Engineering which serves the needs of western Canada* 

The Bilingual Centre of the University of Regina has 
directed two satellite projects and is seeking funding for a 
third. The first project linked the communities of Zenon 
Park, Saskatchewan, and Bale St. Paul, Quebec, in 1978. The 
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second project linked the French-»speakin9 communities of 
Pontex, Saslcatchewan, and a small town near Sudbury # Ontaurlo, 
and included slo^'-scan video. A project expected for early 
development would link the Qniversity of Regina^ the 
University of Alberta, the University of Winnipeg, the 
University of Saskatchewan, and the Universite du Quebec a 
Montreal, in a telematics network to conduct research into 
improving communication among francophone groups* 

ACCESS Alberta, the Alberta Educational Communications 
Corporation, will be acquiring satellite service for 
province*wide delivery of educational services* ACCESS 
foresees the interactivi^ of ACCESS Radio CKUA and ACCESS 
Television by early 1985, to be followed at a later date by 
the delivery of data, text, and graphic information services, 
including computer software* The educational services, 
transmitted via Anik C satellite, will be accessible on 
educational cable channels in urban areas and available from 
Direct Broadcast Satellite (DBS) receiving systems to 
Albertans who reside in remote and underserved areas of the 
province * 

In October 1984, Carleton U»^^versity will be directly 
li::^ked by satellite with Edinburgh University in Scotland for 
two-day simultaneous seminars dealing with the topic of high 
technology and social change. This experiment is being 
organized by the Canadian Studies Centres of both 
universities <» The seminar will also be shown on cable 
television in Ottawa* This will be the first time such a 
satellite link has been established* The project is being 
funded by Northern Telecom* 

The University of Regina expresses the view of many 
universities that although the newer technologies hold great 
promise for education, human and economic factors need to be 
considered: 

"Interactive capacity [via technology] between instructor 
and learners may be the link which will revolutionize 
educational opportunity* Distance may become irrelevant* 
Satellites, receiving dishes, computers, software and 
human resources appropriately connected have endless 
potential* However, this cannot move any faster than the 
public accepts it, thus the importance of youth and the 
change in the way [people] may choose to learn*" 
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The University of Saskatchewan points to economic factors 
that limit applicationss "If resources are made available, 
the use of the newer terhnologies for distance education will 
expand. However, the university is having difficulty in 
sustaining rnjality on-<Mimpus programs because of financial 
restraints and, therefore, any expansion off caunpus will be 
restricted." 



Athabasca makes this comment: "While all [the new] 
technologies are likely drematJ.cally to change the nature of 
distance education, they are unlikely, certainly in the 
foreseeable future, to replace the printed course package as 
the major vehicle of instruction. Rather, they are extremely 
useful ways of enhancing instructJ.on via the coxirse package 
for the student who seeks the distance delivery of courses 
for credit purposes." The University of British Columbia 
offers a similar statement: 



"It is clear that as new technologies become available 
effective use will be made of them; however, the 
tradition of direct instruction and reliance upon print 
based media is likely to be preferred. As the demand for 
educational opportunities throu^ distance education 
develops, new technologies will be utilized as a vehicle 
for instruction and to help motivate and pace the 
student. Some of the courses will be of superior quality 
and will compare favourably with courses offered on 
campus. Television materials developed for use by 
distance education studentis are now being used in on- 
campus classes." 
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POTBMTIMt IMPACT OF HEW TBCmPLOGIES 



Curriculum 

The technological age in which we are living is 
characterized by an accelerated rate of change* 
Traditionallyr preparation for life and work has been the 
goal of higher education. Further ^ the focus of higher 
education has been on building the foundations of knowledge 
through the teaching of content • From a curriculum 
perspective r the life of certain knowledge bases could be 
compressed from decades to years, and in some fields from 
years to months. 

In light of the growing influence of new technologies in 
society and in university education, universities were asked 
certain questions* Is there a need to modify the higher 
education curriculum? Should degree programs in electronic 
technologies be established? Should the learning of 
expertise in handling electronic technologies be made a 
requirement? Should the teaching of "process," that is, 
problem-solving, creating, and analyzing, be strengthened? 
Should there be a greater emphasis on the teaching of 
qucmtitative reasoning and skills? Some responses to these 
questions follow* 

Saint Thomas More College believes that computer literacy 
is essential for all students and that incoming students 
should have their own microcomputers* As for strengthening 
the teaching of process, the vmiversity states, "Ke must 
teach students process skills so that no matter what the 
state of the art in their field they can always acquire new 
knowledge and skills* New instructional strategies are 
necessary to allow this to happen* Quantitative reasoning 
should not be made the total reason for the existence of 
higher education*" Simileurly, Universite Laval suggests, 
"computer culture is based on quantitative reasoning but to 
postulate that everything is quantifible is a fragile 
assumption*" 

Memorial University believes that "the teaching of 
process is important but requires content upon which to 
operate and that the ftindamental understanding of a 
discipline in the mind of an individual cannot be replaced. 
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•Instructional developers* and 'content* scholars should 
together develop and deliver courses." 

The University of Regina believes that specialized 
electronics technologies programs would c> useful • 

*They should provide a sound scientific basis and 
awareness of societal expectations and an opportunity for 
students to learn how to assimilate information^ exercise 
judgment and make decisions. Socie^ is fast approaching 
the point - if it's not already there - when an 
understanding of computers and technology is essential. 
This is not to suggest that every university graduate 
should be able to write complex programs or repair 
technological equipment. Rather, a graduate should have 
an understanding of how computers work, what they can and 
cannot do , and the advantages and disadvantages of 
technology in our society, along with some exposure to 
simple computer programming." 

The University of Winnipag states, "The university does 
not wish to require that all students be taught to handle and 
cope with electronic technology. However, we definitely wish 
to encourage the use of these technologies and have students 
literate on their use through integration in current 
programming." St. Francis Xavier University says, "More will 
be accomplished by on-the-job training in the use of 
electronic technology than by formal instruction in its use 
at a university." 

Lakehead University would like instruction in the 
handling of electronic technology to be both a exponent of 
and a teaching aid in existing courses, and adds, "It is no 
use understanding techniques for transmitting communication 
if the student is unable to communicate orally and in written 
form in good English." 

The University of Alberta says it would be a mistake to 
segregate the electronic technologies into special programs, 
"toe of the difficulties with the use of the earlier A-V 
technologies was that they became the property of A-V 
specialists rather than being techniques which any instructor 
might use with appropriate technical help." Brandon 
University believes that "CAI systems must be made easy for 
the inst:ructor to create and modify courses. Initial 
emj^asis in CAI should be on the use of retrieval systems by 
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both teachers and students* Uses could become more complex 
as sophistication increases 

The University of Prince Edward Island comMnts^ "What is 
required are courses that explore the fundanental question of 
the role of technologies in society* The incredible spectrum 
of ^electronic technologies* could provide a wealth of 
examples •••iVlthouglt it is tempting to create a new discipline 
in this area, I beiJLeve it is so fundamental and far-reaching 
it must permeate all disciplines and pseudo^-disciplines* We 
must have not only literacy and numeracy, but also an 
understanding of science and technology in general*** 

The University of New Brunswick is planning to- set up a 
committee on institutional planning for educational 
communications* The committee will investigate the current 
uses of audiovisual communications and the educational 
potential of these technologies* The committee will 
consider, for example, curriculum changes such as combining 
engineering with the social sciences in a new degree progreun* 
Such a program might encompass an in-depth understanding of 
the elements of telecommunications and its impact, 
applications, and regulation* 

McGill University reports an increased emphasis on both 
the teaching of process and of quantitative reasoning skills 
in its Faculty of Education, for example, and also says, "The 
university itself appears to be putting greater emphasis on 
procedures and general analytic skills * Two disparate 
examples are the attention paid to the promotion of * analysis 
and synthesis* as a criterion of good teaching and the 
process of self -study and cyclical review undertaken by the 
university*" The University of Toronto says that " (the 
teaching of process] already occurs* Such emphasis has 
increased substantially in recent years, particularly in 
professional programs*" 

By and large the majority of universities feel there is 
at present no need for a specialized degree program or course 
of study in electronic technologies, and that specialized or 
advanced knowledge can be handled within connunicatlons 
studies programs, computer science, or engineering* Computer 
literacy for students is to be encouraged; however, it should 
not necessarily be required of all students* The teaching of 
process is already being emphasized in many vmiversitles* 



The University of Saskatchewan makes a summary statement 
in regard to higher education curriculum: 

"A university education must develop a genuine sense of 
inquiry, a desire to reach for truth, exactness and 
precision, an ability to ymigh evidence objectively and 
intellectual integrity. There are certain •skills' that 
must be acquired to achieve this and to 'practice • one's 
chosen professional career, but over**empha8is on 
technical skills at the expense of things of the mind 
must be guarded against in designing curriculua for 
higher education." 



Liberal arta education 

A number of universities believe that liberal arts 
students should have a good understanding of new 
technologies, but do they believe that overall changes in the 
direction of liberal arts education will result from these 
technologieo? Opinions in response to this were varied. 

The University of Calgary identifies a core issue. "Tb 
attempt an answer .. .<Mie gets caught in the mire of the 
intellectual debate over the role of the university. ..is it 
to educate to a vocation such as law, medicine, education, 
social work, or do we educate the mind to handle the 
intellectual processes of life?" The University of Calgary 
points out that the newer technologies have already changed 
liberal arts education by making it more accessible, 
particularly to distance learners. Admissions policies have 
been altered to admit more mature and part-time students. 
Nationwide intellectual exchariges via electronic mail, 
computer conferencing, and audio/video and satellite 
teleconferencing have been made possible. Multidiscipline 
courses in liberal aurts education are growing. 

Simon Fraser University expresses the following view: 

"The newer technologies can do nothing but enhance 
liberal education. In a futuristic but not vmrealistic 
scenario, the nation's great libraries can be instantly 
available in your home via your own videotex system; the 
world's great art will be on a videodisc. In the shorter 
time frame, library research, cross-referencing, computer 
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Simula tione of historical events r etc*, will bring new 
dimensions to the arts i\nd humanities." 

The Nova Scotia College of Art and Design sees creative 
uses foL computers in the arts* *As a creative tool, [the 
computer presents] many exciting possibilities for artists 
and designers; and as a means of communication the new 
technology will enlarge the audience for the kind of subjects 
and expertise a university provides*" 

Universite Laval expects that the individual 
characteristics of learners will be better correlated with 
teaching methods as students will be able to make choices 
about how and w:'th what technological assistance they %rlll 
learn* The Universite du Quebec a Trois Rivieres says that 
wi th the capaci ty of the computer for storage and 
organization of knowledge, a learner's imagination will be 
free to invent new processes of %n:itten and artistic 
expression * 

Brescia College of the University of Western Ontario 
states that ''unless care is taken the effect of the new 
technologies could be damaging and continues: 

"Advances in computer technology have bsen made by 
creative people but the use of the computer itself is far 
from creative* It tends to limit the use of language 
(e*g*r the single word * input* replaces a great variety 
of expressions). The use of several of the new 
technologies reduces students* familiarity with the 
printed word* Since the printed word is custodian of the 
thinking of our civilization in philosophy r in 
literature, and theology^ we are in danger of losing our 
inheritance through ignorance*" 

Several other universities express a degree of 
uncertainty about technologies and the direction of liberal 
arts education* The University of British Columbia, for 
example, reports that "it is difficult to say what influence 
technologies will havs* Many feel that the values of liberal 
education are incompatible with technology but [we] think 
this is an extrera view*" Saint M2u:y*s University says, "the 
answer to this is mere guesswork*" The University of Westarn 
Ontario concludes, "It seems that all that is certain is 
change*" 
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Higher education in general 

Three major types of changes were mentioned by 
universities* The first centred on the concern that new 
technologies might tend to limit the jpersonal contact between 
teacher and student* **The new technologies provide a useful 
aid to personal teaching but [we] would In no way welcome the 
* takeover* of the classroom by the computer* In short, there 
is no substitute for direct itudent/teacher contact* (Trinity 
College, Oniversi^ of Toronto)* Brescia College says, "The 
living exchange Is vital to the educational process not <»ily 
for the student but also for the teacher who learns a great 
deal from his students in stimulating dialogue*** The 
University of Winnipeg says that because of the development 
of networks there might be less interpersonal contact between 
students and faculty* Memorial University agrees, but feels 
that such a tendency can be actively countered by 
universities: 

"The new technologies will, as they proliferate, create a 
proliferation of information* Those responsible for 
higher education will have to ensure even more faithfully 
than in the past that students are even more soundly 
educated to deal with the proliferation* There will hAve 
to be then an even greater adherence to traditional 
values of scholarship and enquiry* These values cannot 
be learned through the new technologies but will be 
learned in a social manner in the interactions of 
students with appropriate mentors and each other*" 

Concordia University says, "The computer will replace (or 
at least dramatically change) the didactic role of the 
teacher as craftsman but it will increase the need and demand 
fjx the 'evocative' teacher as artist, teaching enquiry and 
discovery*" 

A number of universities believe there will be increased 
demands on faculty with the proliferation of technologies; 
instructors will need to learn both to use the technologies 
and to expand their own creative abilities aa teachers* The 
University of Calgary foresees another role for facultyt 
"There will begin a need for educators to become more 
involved in the preparation, evaluation and distribution of 
course material to knowledge databases*" 
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A second type of change relates to the growing importance 
of distance education • Home study by university students 
probably will increase, not only through use of the computer 
for instruction and messaging but through the growth of 
telecourses via cable television and satellite • Mount Saint 
Vincent University makes the point that the previous and 
assumed idea that television had to have a certain "look" 
about it may be changing. "The fact that nonbroadcast 
producers such as universities are finding that television 
can inexpensively serve their needs (and that of the 
community) has brought about a change in the •look' of an 
educational progr2un to allow for more acceptance of 
telecourses with low production values but high contento* 
St. Thomas More College says that cable television will 
increasingly be used for distance education, and that the 
computer will be used for instruction along with videodiscs 
and videotape: "the dispersion of microcomputers linked with 
an interactive cable system will open new vistas for 
education away from the university campus." 

A third type of change relates to the impact on 
universities of Increasingly large databases. Several 
universities suggested that the existence of databases would 
enhance the development of research in universities and would 
reduce duplication. Skills will be needed to select from the 
vast amount of information available. Computer literacy will 
become an absolute necessity for students, faculty, and 
administrators, and while courses in the use of technologies 
are not now a requirement in many universities, they will in 
all likelihood be^. so in the future. The Ohiversite de Quebec 
a Hull foresees increased collaboration among universities in 
becoming part of database networks. Brandon university 
suggests a need to "develop safeguards against unauthorized 
access and/or alterations to stored data on the part of 
'hackers* ." 

Finally, several universities raised the issue of whether 
there will be any significant changes in higher education 
because of the proliferation of the newer technologies. 
Rye r son Poly technical Institute, for example, observes t 

"New technologies rapidly become old technologies. 
Formal educational institutions are slow to adapt and to 
change . New technologies have had little impact on the 
process of teaching in the ps^st and will likely have 
marginal impact on the future. The only possible 
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exception may be the computer • Educational institutions 
have developed and will develop specific courses about 
new technologies, courses that instruct students how to 
use them, etc#, but the use of these technologies in the 
fortaal educational system as a ^ole will likely remain 
marginal •••a computer has become and will become even 
more so r.vi individual technology^ like a calculator • It 
will therefore have unusual application and this includes 
classroom or laboratory application, even within 
institutions. But the real education with computers will 
go on in the home as will the integration of 
videocassettesr discs, etc# It will go on under the 
guise of entertainment, information, how-to-tasks, etc*, 
and only then seep into institutions." 

This view is countered by other institutions. For 
example, the University of Windsor says: 

"Some of the traditional modes of teacher/student 
communication will remain but almost all disciplines will 
increasingly make use of the newer technologies. Not to 
do so would ill serve the ability of students to 
contx'ibute effectively to the technological society of 
the future. 

The Uiiiversite du Quebec a Trois Rivieres places the 
current arguments on the uses of technologies in education in 
historical context: 

••One can't help but remember the arrival of audio/visual 
technologies which, although they fulfilled some 
expectations, did not reach full impact because of lack 
of optimum use. One therefore asks if we don*t have a 
similar phenomenon of temporary popularity [in the case 
of the newer technologies ] . However , whi le the 
audio/visual technology was a privileged educational 
tool, new technology, in particular the computer, is a 
tool to aid thought, approach knowledge, help the teacher 
teach and stiuulate the participation cl' the student, if 
they know how to avoid the enslavement, teacher and 
student have at their disposal a technology which 
facilitates their independent/collective interactive 
relation with knowledge. In universities, where the 
focus is on the independent/cultural development of the 
individual/ where one aims to have students use critical 
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minds, we cannot be indifferent to the educational 
potential of the technologies** 
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While some universities eure not in any tangible way using 
and incorporating technologies in education, the majority of 
universities included in this report are doing so • 
Bducationax philosophy, financial capacity, and faculty^ 
student, and public service demands are the major factors 
influencing decisions to use technologies. Where a 
technology or technologies in combination have been 
introduced to meet existing needs or to render necessary 
service, and where they can be managed and controlled by 
their users, they have been most successfully and comfortably 
used. This has been the case with audiotape, videotape, and 
computers for computation, administration, research, and 
library services on university campuses. The need to meet 
the educational demands of growing numbers of distant and 
part-^tLme learners and the availability of federal go**eniment 
funding for experimental projects has led to the use ^f the 
newly emerging communications technologies such as cable 
television, satellites, teleconferencing bridges, and 
videotex* 

Universities, like other organizations in our society, 
are not immune to problems in dealing with conflicting 
internal and external demands: how far and in what direction 
to chemge, what to discard, what to retain, and \rtiat to 
acquire as rapid chatnges occur • At present, vaany 
universities are reconsidering their goals and objectives, 
re-^hannelling existing financial and human resources, and 
searching for alternative funding sources. The tradition of 
autonomy in Canadiam universities is strong, but already 
there has been considerable cooperative research, planning, 
and implementation of educational applications of technology 
among universities, business and industry, and government. 

Two recent developments point to further cooperation 
among universities; first, university presidents meeting at 
the March 1984 conference of the Association of Universities 
and Colleges of Canada (ADCC) asked the AUCC Board of 
Directors to explore further inter-institutional cooperation; 
university, public, and national library networking; the 
production of Canadian courseware for Canadian universities ^ 
the establishment of national consortia , and sources of 
funding to expand university use of the new techno logies."^^ 
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As well, the Canadic\n Society for the Study of Higher 
Bducation has made a proposal to the Secretary of State for 
funding to establish a Canadian higher education research 
network* This would facilitate research on postsecondary 
education and pronote the effective use of the resulting 
information for planning and management* The network would 
link centres of specialization and sets of individual 
researchers located anywhere in Canada, and would exploit 
information technology to enhance communications ^d to 
produce and disseminate research findings* 

In the past year, applications of new technologies in 
education have increased considerably, especially in linking 
universities to each other and to their distant students* It 
appears that this trend is likely to continue* The majority 
of universities also indicate that their traditional role in 
educating the mind** remains of paramount concern* 
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APPENDIX I 

Communication Technologies and the University 
QOBSTIOHHAIRE 



1» Are there tangible changes in teaching/learning methods 
in your university which were caused by the introduction 
in j?ast years of film, television/video ^ radio/audio? If 
so, in what areas and in what ways? 

2. What factors contributed to the use or lack of use of 
these technologies? 

3. To what degree are these technologies still being used or 
just being introduced? 

4. Is there a demand for new program content for film, 
video, and audio? If yes, explain • 

5. In your judgement, could these technologies be more 
effectively used than they now are in higher education 
and if so, how? 

6. a) To what degree is there recognition and acceptance 

of the potential of computer-abased instruction and 
instructional services in your university? 

b) Where, in what ways and with vAat results is your 
university already using computers, other than in 
computing sciences, to assist the teaching function 
of your university? 

c) What strategies and practical accommodation might 
the university need to adopt to take full advantage 
of the computer as a teaching tool? 

d) How is the university going to solve the problem of 
appropriate courseware? 

7. a) To what degree is there recognition and acceptance 

of the role of the computer as an enormous research 
tool, given the new dimension in data banks, and in 
the storage and distribution of print, digital, 
video and audio information? 
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Where, in what ways, and with what results is your 
university already using ccxaputers as research 
tools? 

What strategies and practical accommodation might 
your iiniversity adopt to take full advantage of the 
computer in research? 

To what degree is there recognition and acceptance 
of the potential for instruction, research, and 
public service of communication links such as cable, 
fibre optics and satellites as well as the related 
technologies of electronic mail , computer 
conferencing, computer networking, teleconferencing, 
etc.l 

Where, in what ways and with what results is your 
university now using the communication technologies 
referred to in 8 a)? 

What developments do you foresee in the use of these 
technologies at your university in the next five 
years? 

In what ways and with what results is your 
university now using newer technologies to provide 
educational services off campus? 

What developments do you foresee for the use of the 
newer technologies by your university to provide 
educational services off caunpus, particularly at 
significant distances from your campus? 

To what degree is there recognition eind acceptance 
of the use of the newer technologies to enhance the 
role of yoiu: library? 

In what ways and with what results is your 
university now using the newer technologies in the 
operations of your library? 

What developments do you foresee in tne use of the 
newer technologies in your library in the next five 
years? 
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11* In light o£ the increasing Influence of new technologies 
on higher education, is there a need to modify the higher 
education curriculum in the following ways: 



a) Establish "major" or degree programs in "electronic 
technologies"? Ye s N o Comment: 

b) Require the student in higher education to learn to 
handle and cope with electronic technology: 

Ye s N o Comment: 

c) Increase emphasis on the teaching of process: (i«e«, 
decision making, problem solving, systems analysis, 
group dynamics, interpersonal communication): 

Yes N o Comment: 

d) Put a greater emphasis in the higher education 
curriculum on quantitative reasoning and skills: 

Yes No Comment: 

12* What influences will the changes due to the use of the 
newer technologies have on the direction of liberal 
education? 



^3. Wtiat significant changes in higher education might follow 
the present proliferation of new information technologies 
and in particular of the computer? 
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APPENDIX II 



List of Responding Universities 

NEWFOUNDLAND 

Memorial University of Newfoundland, St. John's 

NOVA SCOTIA 

Dalhousie University, Halifax 

Mount Saint Vincent University, Halifax 

Nova Scotia College of Art and Design, Halifax 

Saint Mary's University, Halifax 

St. Francis Xavier University, Antigonish 

Technical University of Nova Scotia, Halifax 

University College of Cape Breton, Sydney 

PRINCE EDWARD ISLAND 

University of Prince Edward Island, Charlottetown 

NEW BRUNSWICK 

University of New Brunswick, Frederic ton 

QUEBEC 

Concordia University, Montreal 
McGill University, Montreal 
Universite de Montreal, Montreal 

Universite du Quebec, including the Ste-Foy, Montreal, 
Chicoutimi, Hull, Rimouski, and Trois Rivieres campuses, 
and Tele-universite 

Universite Laval, Quebec 

ONTARIO 

Brescia College, London (affiliated to the University of 

Western Ontario) 
Brock University, St. Catharines 
Carletcai University, Ottawa 
LcJcehead University, Thunder Bay 

Ontario Institute for Studies in Education, Toronto 

Queen's University, Kingston 

Royal Military College of Canada, Kingston 

Ryerson Polytechnical Institute, Toronto 

University of Trinity College, Toronto (federated with 

the University of Toronto) 
Universite d 'Ottawa, Ottawa 
University of Guelph, Guelph 

Universite oaint-Paul, Ottawa (federated with the 
Universite d 'Ottawa) 
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University of Toronto, Toronto 
University of Waterloo, Waterloo 
University of Western Ontario, London 
University of Windsor, Windsor 
Wilfrid Laurier University, Waterloo 
Yorh University, Doimaview 

MANITOBA 

Brandon Iftiiversity, Brandon 
University of Manitoba, Winnipeg 
University of Winnipeg, Winnipeg 

SASKATCHEWAN 

St* Thomas More College, Saskatoon (federated with the 

University of Saskatchewan) 
University of Regina, Regina 
University of Saskatchewan, Saskatoon 

ALBERTA 

Athabasca University, Edmonton 
University of Alberta, Edmonton 
University of Calgary, Calgary 
University of Lethbridga, Lethbridge 

BRITISH COLUMBIA 

Simon Fraser University, Burnaby 
University of British Columbia, Vancouver 
University of Victoria, Victoria 
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